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Table IE 

Polynucleotides encoding polypeptides of the present invention can be used in assays 
to test for one or more biological activities. One such biological activity which may be tested 
5 includes the ability of polynucleotides and polypeptides of the invention to stimulate up-regulation 
or down-regulation of expression of particular genes and proteins. Hence, if polynucleotides and 
polypeptides of the present invention exhibit activity in altering particular gene and protein 
expression patterns, it is likely that these polynucleotides and polypeptides of the present invention 
may be involved in, or capable of effecting changes in, diseases associated with the altered gene 
10 and protein expression profiles. Hence, polynucleotides, polypeptides, or antibodies of the present 
invention could be used to treat said associated diseases. 

TaqMan® assays may be performed to assess the ability of polynucleotides (and 
polypeptides they encode) to alter the expression pattern of particular "target" genes. TaqMan® 
reactions are performed to evaluate the ability of a test agent to induce or repress expression of 
15 specific genes in different cell types. TaqMan® gene expression quantification assays 
CTaqMan® assays") are well known to, and routinely performed by, those of ordinary skill in the 
art. TaqMan® assays are performed in a two step reverse transcription / polymerase chain reaction 
(RT-PCR). In the first (RT) step, cDNA is reverse transcribed from total RNA samples using 
random hexamer primers. In the second (PCR) step, PCR products are synthesized from the 
20 cDNA using gene specific primers. 

To quantify gene expression the Taqman® PCR reaction exploits the 5* nuclease activity 
of AmpliTaq Gold® DNA Polymerase to cleave a Taqman® probe (distinct from the primers) 
during PCR. The Taqman® probe contains a reporter dye at the 5'-end of the probe and a 
quencher dye at the 3' end of the probe. When the probe is intact, the proximity of the reporter 
25 dye to the quencher dye results in suppression of the reporter fluorescence. During PCR, if the 
target of interest is present, the probe specifically anneals between the forward and reverse primer 
sites. AmpliTaq Fold DNA Polymerase then cleaves the probe between the reporter and quencher 
when the probe hybridizes to the target, resulting in increased fluorescence of the reporter (see 
Figure 2). Accumulation of PCR products is detected directly by monitoring the increase in 
30 fluorescence of the reporter dye. 

After the probe fragments are displaced from the target, polymerization of the strand 
continues. The 3*-end of the probe is blocked to prevent extension of the probe during PCR. This 
process occurs in every cycle and does not interfere with the exponential accumulation of product. 
The increase in fluorescence signal is detected only if the target sequence is complementary to the 
35 probe and is amplified during PCR. Because of these requirements, any nonspecific amplification 
is not detected. 

1108 



WO 02/102993 



PCT/US02/08123 



For test sample preparation, vector controls or constructs containing the coding sequence 
for the gene of interest are transfected into cells, such as for example 293T cells, and supematants 
collected after 48 hours. For cell treatment and RNA isolation, multiple primary human cells or 
human cell lines are used; such cells may include but are not limited to, Normal Human Dermal 
Fibroblasts, Aortic Smooth Muscle, Human Umbilical Vein Endothelial Cells, HepG2, Daudi, 
Jurkat, U937, Caco, and THP-1 cell lines. Cells are plated in growth media and growth is arrested 
by culturing without media change for 3 days, or by switching cells to low serum media and 
incubating overnight. Cells are treated for 1, 6, or 24 hours with either vector control supernatant 
or sample supernatant (or purified/partially purified protein preparations in buffer). Total RNA is 
isolated; for example, by using Trizol extraction or by using the Ambion RNAqueous(TM)-4PCR 
RNA isolation system. Expression levels of multiple genes are analyzed using TAQMAN, and 
expression in the test sample is compared to control vector samples to identify genes induced or 
repressed. Each of the above described techniques are well known to, and routinely performed by, 
those of ordinary skill in the art. 

Table IE indicates particular disease classes and preferred indications for which 
polynucleotides, polypeptides, or antibodies of the present invention may be used in detecting, 
diagnosing, preventing, treating and/or ameliorating said diseases and disorders based on "target" 
gene expression patterns which may be up- or down-regulated by polynucleotides (and the 
encoded polypeptides) corresponding to each indicated cDNA Clone ID (shown in Table IE, 
Column 2). 

Thus, in preferred embodiments, the present invention encompasses a method of 
detecting, diagnosing, preventing, treating, and/or ameliorating a disease or disorder listed in the 
"Disease Class" and/or "Preferred Indication" columns of Table IE; comprising administering to a 
patient in which such detection, diagnosis, prevention, or treatment is desired a protein, nucleic 
acid, or antibody of the invention (or fragment or variant thereof) in an amount effective to detect, 
diagnose, prevent, treat, or ameliorate the disease or disorder. The first and second columns of 
Table ID show the "Gene No." and "cDNA Clone ID No.", respectively, indicating certain nucleic 
acids and proteins (or antibodies against the same) of the invention (including polynucleotide, 
polypeptide, and antibody fragments or variants thereof) that may be used in detecting, diagnosing, 
preventing, treating, or ameliorating the disease(s) or disorders) indicated in the corresponding 
row in the "Disease Class" or "Preferred Indication" Columns of Table IE. 

In another embodiment, the present invention also encompasses methods of detecting, 
diagnosing, preventing, treating, or ameliorating a disease or disorder listed in the "Disease Class" 
or "Preferred Indication" Columns of Table IE; comprising administering to a patient 
combinations of the proteins, nucleic acids, or antibodies of the invention (or fragments or variants 
thereof), sharing similar indications as shown in the corresponding rows in the "Disease Class" or 
"Preferred Indication" Columns of Table IE. 
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The "Disease Class" Column of Table IE provides a categorized descriptive heading 
for diseases, disorders, and/or conditions (more fully described below) that may be detected, 
diagnosed, prevented, treated, or ameliorated by a protein, nucleic acid, or antibody of the 
invention (or fragment or variant thereof). 
5 The "Preferred Indication" Column of Table IE describes diseases, disorders, and/or 

conditions that may be detected, diagnosed, prevented, treated, or ameliorated by a protein, nucleic 
acid, or antibody of the invention (or fragment or variant thereof). 

The "Cell Line" and "Exemplary Targets" Columns of Table IE indicate particular cell 
lines and target genes, respectively, which may show altered gene expression patterns (i.e., up- or 

10 down-regulation of the indicated target gene) in Taqman assays, performed as described above, 
utilizing polynucleotides of the cDNA Clone ID shown in the corresponding row. Alteration of 
expression patterns of the indicated "Exemplary Target" genes is correlated with a particular 
"Disease Class" and/or "Preferred Indication" as shown in the corresponding row under the 
respective column headings. 

15 The "Exemplary Accessions" Column indicates GenBank Accessions (available online 

through the National Center for Biotechnology Information (NCBI) at 
http://www.ncbi.nlm.nih.gov/) which correspond to the "Exemplary Targets" shown in the 
adjacent row. 

The recitation of "Cancer" in the "Disease Class" Column indicates that the 

20 corresponding nucleic acid and protein, or antibody against the same, of the invention (or fragment 
or variant thereof) may be used for example, to detect, diagnose, prevent, treat, and/or ameliorate 
neoplastic diseases and/or disorders (e.g., leukemias, cancers, etc., as described below under 
"Hyperproliferative Disorders"). 

The recitation of "Immune" in the "Disease Class" column indicates that the 

25 corresponding nucleic acid and protein, or antibody against the same, of the invention (or fragment 
or variant thereof)* may be used for example, to detect, diagnose, prevent, treat, and/or ameliorate 
diseases and/or disorders relating to neoplastic diseases (e.g., as described below under 
"Hyperproliferative Disorders"), blood disorders (e.g., as described below under "Immune 
Activity" "Cardiovascular Disorders" and/or "Blood-Related Disorders"), and infections (e.g., as 

30 described below under "Infectious Disease"). 

The recitation of "Angiogenesis" in the "Disease Class" column indicates that the 
corresponding nucleic acid and protein, or antibody against the same, of the invention (or fragment 
or variant thereof), may be used for example, to detect, diagnose, treat, prevent, and/or ameliorate 
diseases and/or disorders relating to neoplastic diseases (e.g., as described below under 

35 "Hyperproliferative Disorders"), diseases and/or disorders of the cardiovascular system (e.g., as 
described below under "Cardiovascular Disorders"), diseases and/or disorders involving cellular 
and genetic abnormalities (e.g., as described below under "Diseases at the Cellular Level"), 
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diseases and/or disorders involving angiogenesis (e.g., as described below under "Anti- 
Angiogenesis Activity"), to promote or inhibit cell or tissue regeneration (e.g., as described below 
under "Regeneration"), or to promote wound healing (e.g., as described below under "Wound 
Healing and Epithelial Cell Proliferation"). 

The recitation of "Diabetes" in the "Disease Class" column indicates that the 
corresponding nucleic acid and protein, or antibody against the same, of the invention (or fragment 
or variant thereof), may be used for example, to detect, diagnose, treat, prevent, and/or ameliorate 
diabetes (including diabetes mellitus types I and II), as well as diseases and/or disorders associated 
with, or consequential to, diabetes (e.g. as described below under "Endocrine Disorders," "Renal 
Disorders," and "Gastrointestinal Disorders"). 
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Table 2 further characterizes certain encoded polypeptides of the invention, by providing 
the results of comparisons to protein and protein family databases. The first column provides a 
unique clone identifier, "Clone ID NO:", corresponding to a cDNA clone disclosed in Table 1 A 
and/or Table IB. The second column provides the unique contig identifier, "Contig ED:" which 
allows correlation with the information in Table IB. The third column provides the sequence 
identifier, "SEQ ID NO:", for the contig polynucleotide sequences. The fourth column provides 
the analysis method by which the homology/identity disclosed in the Table was determined. The 
fifth column provides a description of the PFAM/NR hit identified by each analysis. Column six 
provides the accession number of the PFAM/NR hit disclosed in the fifth column. Column seven, 
score/percent identity, provides a quality score or the percent identity, of the hit disclosed in 
column five. Comparisons were made between polypeptides encoded by polynucleotides of the 
invention and a non-redundant protein database (herein referred to as 4t NR"), or a database of 
protein families (herein referred to as "PFAM"), as described below. 

The NR database, which comprises the NBRF PIR database, the NCBI GenPept database, 
and the SIB SwissProt and TrEMBL databases, was made non-redundant using the computer 
program nrdb2 (Warren Gish, Washington University in Saint Louis). Each of the polynucleotides 
shown in Table IB, column 3 (e.g., SEQ ID NO:X or the 'Query' sequence) was used to search 
against the NR database. The computer program BLASTX was used to compare a 6-frame 
translation of the Query sequence to the NR database (for information about the BLASTX 
algorithm please see Altshul et al., J. Mol. Biol. 215:403-410 (1990), and Gish and States, Nat. 
Genet. 3:266-272 (1993). A description of the sequence that is most similar to the Query 
sequence (the highest scoring 'Subject') is shown in column five of Table 2 and the database 
accession number for that sequence is provided in column six. The highest scoring 'Subject* is 
reported in Table 2 if (a) the estimated probability that the match occurred by chance alone is less 
than 1.0e-07, and (b) the match was not to a known repetitive element. BLASTX returns 
alignments of short polypeptide segments of the Query and Subject sequences which share a high 
degree of similarity; these segments are known as High-Scoring Segment Pairs or HSPs. Table 2 
reports the degree of similarity between the Query and the Subject for each HSP as a percent 
identity in Column 7. The percent identity is determined by dividing the number of exact matches 
between the two aligned sequences in the HSP, dividing by the number of Query amino acids in 
the HSP and multiplying by 100. The polynucleotides of SEQ ID NO:X which encode the 
polypeptide sequence that generates an HSP are delineated by columns 8 and 9 of Table 2. 

The PFAM database, PFAM version 2.1, (Sonnhammer, Nucl. Acids Res., 26:320-322, 
l998))consists of a series of multiple sequence alignments; one alignment for each protein family. 
Each multiple sequence alignment is converted into a probability model called a Hidden Markov 
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Model, or HMM, that represents the position-specific variation among the sequences that make up 
the multiple sequence alignment (see, e.g., Durbin, et al., Biological sequence analysis: 
probabilistic models of proteins and nucleic acids , Cambridge University Press, 1998 for the 
theory of HMMs). The program HMMER version 1.8 (Sean Eddy, Washington University in 
Saint Louis) was used to compare the predicted protein sequence for each Query sequence (SEQ 
ID NO:Y in Table 1B.1) to each of the HMMs derived from PFAM version 2.1. A HMM derived 
from PFAM version 2. 1 was said to be a significant match to a polypeptide of the invention if the 
score returned by HMMER 1.8 was greater than 0.8 times the HMMER 1.8 score obtained with 
the most distantly related known member of that protein family. The description of the PFAM 
family which shares a significant match with a polypeptide of the invention is listed in column 5 
of Table 2, and the database accession number of the PFAM hit is provided in column 6. Column 
7 provides the score returned by HMMER version 1.8 for the alignment. Columns 8 and 9 
delineate the polynucleotides of SEQ ID NO:X which encode the polypeptide sequence which 
show a significant match to a PFAM protein family. 

As mentioned, columns 8 and 9 in Table 2, "NT From" and "NT To", delineate the 
polynucleotides of "SEQ ID NO:X" that encode a polypeptide having a significant match to the 
PFAM/NR database as disclosed in the fifth column. In one embodiment, the invention provides a 
protein comprising, or alternatively consisting of, a polypeptide encoded by the polynucleotides 
of SEQ ID NO:X delineated in columns 8 and 9 of Table 2. Also provided are polynucleotides 
encoding such proteins, and the complementary strand thereto. 

The nucleotide sequence SEQ ID NO:X and the translated SEQ ID NO:Y are sufficiently 
accurate and otherwise suitable for a variety of uses well known in the art and described further 
below. For instance, the nucleotide sequences of SEQ ID NO:X are useful for designing nucleic 
acid hybridization probes that will detect nucleic acid sequences contained in SEQ ID NO:X or 
the cDNA contained in ATCC Deposit No:Z. These probes will also hybridize to nucleic acid 
molecules in biological samples, thereby enabling immediate applications in chromosome 
mapping, linkage analysis, tissue identification and/or typing, and a variety of forensic and 
diagnostic methods of the invention. Similarly, polypeptides identified from SEQ ID NO: Y may 
be used to generate antibodies which bind specifically to these polypeptides, or fragments thereof, 
and/or to the polypeptides encoded by the cDNA clones identified in, for example, Table 1A 
and/or IB. 

Nevertheless, DNA sequences generated by sequencing reactions can contain sequencing 
errors. The errors exist as misidentified nucleotides, or as insertions or deletions of nucleotides in 
the generated DNA sequence. The erroneously inserted or deleted nucleotides cause frame shifts 
in the reading frames of the predicted amino acid sequence. In these cases, the predicted amino 
acid sequence diverges from the actual amino acid sequence, even though the generated DNA 
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sequence may be greater than 99.9% identical to the actual DNA sequence (for example, one base 
insertion or deletion in an open reading frame of over 1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide sequence or the 
amino acid sequence, the present invention provides not only the generated nucleotide sequence 
identified as SEQ ID NO:X, and a predicted translated amino acid sequence identified as SEQ ID 
NO:Y, but also a sample of plasmid DNA containing cDNA ATCC Deposit No:Z (e.g., as set 
forth in columns 2 and 3 of Table 1 A and/or as set forth, for example, in Table IB, 6, and 7). 
The nucleotide sequence of each deposited clone can readily be determined by sequencing the 
deposited clone in accordance with known methods. Further, techniques known in the art can be 
used to verify the nucleotide sequences of SEQ ID NO:X. The predicted amino acid sequence 
can then be verified from such deposits. Moreover, the amino acid sequence of the protein 
encoded by a particular clone can also be directly determined by peptide sequencing or by 
expressing the protein in a suitable host cell containing the deposited human cDNA, collecting the 
protein, and determining its sequence. 
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PFAM: Trypsin | 


(AAH08036) Kallikrein 5. 


PFAM: Galactosyltransferase 


(CAC82374) Beta 1,6-GlcN Ac -transferase. 


(Q96LB9) Peptidoglycan recognition protein-I-alpha 
i precursor. 


(Q96LB9) Peptidoglycan recognition protein-I-alpha 
precursor. 


PFAM: Kazai-type serine protease inhibitor domain 


(POlOOl) ACROSIN INHIBITORS HA AND KB 
(BUSI-II). 


(Q96BH2) Hypothetical 34.4 kDa protein. 


aqualysin (EC 3.4.21.-) I precursor - Thermus 
aquaticus 


(Q9H728) CDNA: F1J21463 FIS, CLONE 
COL04765. 


(Q9NVA4) CDNA FLJ10846 FIS, CLONE 
NT2RP4001373. 


(BAB55101) CDNA FLJ14515 fis, clone 
NT2RM 1000800, w 


(Q9CPS2) 4933428I03RIK PROTEIN. 
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(AK000307) unnamed protein product [Homo 
sapiens] 


(09NR7 1 ) MITOCHONDRIAL CERAMIDASE. 1 


(Q9JHE3) NERUTAL CERAMIDASE (NEUTRAL 
CERAMIDASE). 


PFAM: Renal dipeptidase | 


(09H4A9) PUTATIVE DIPEPTIDASE. 


(Q9H387) PRO2550. 


(Q9BQB6) UNKNOWN (PROTEIN FOR 
MGC: 11276) (PROTEIN FOR IMAGE:3455200). 


(O90YM5) Organic solute transporter alpha. 


(Q9BXJ8) TRANSMEMBRANE PROTEIN 
INDUCED BY TUMOR NECROSIS FACTOR 
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family) 
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RACE Protocol For Recovery ofFuU-Length Genes 

Partial cDNA clones can be made full-length by utilizing the rapid amplification of cDNA 
ends (RACE) procedure described in Frohman, M.A., et al., Proc. Natl Acad. Sci. USA, 85:8998- 
9002 (1988). A cDNA clone missing either the 5 ? or 3' end can be reconstructed to include the 
absent base pairs extending to the translational start or stop codon, respectively. In some cases, 
cDNAs are missing the start codon of translation, therefor. The following briefly describes a 
modification of this original 5* RACE procedure. Poly A+ or total RNA is reverse transcribed with 
Superscript II (Gibco/BRL) and an antisense or complementary primer specific to the cDNA 
sequence. The primer is removed from the reaction with a Microcon Concentrator (Amicon). The 
first-strand cDNA is then tailed with dATP and terminal deoxynucleotide transferase 
(Gibco/BRL). Thus, an anchor sequence is produced which is needed for PCR amplification. The 
second strand is synthesized from the dA-tail in PCR buffer, Taq DNA polymerase (Perkin-Elmer 
Cetus), an oligo-dT primer containing three adjacent restriction sites (Xhol, Sail and Clal) at the 5' 
end and a primer containing just these restriction sites. This double-stranded cDNA is PCR 
amplified for 40 cycles with the same primers as well as a nested cDNA-specific antisense primer. 
The PCR products are size-separated on an ethidium bromide-agarose gel and the region of gel 
containing cDNA products the predicted size of missing protein-coding DNA is removed. cDNA 
is purified from the agarose with the Magic PCR Prep kit (Promega), restriction digested with 
Xhol or Sail, and ligated to a plasmid such as pBluescript SKU (Stratagene) at Xhol and EcoRV 
sites. This DNA is transformed into bacteria and the plasmid clones sequenced to identify the 
correct protein-coding inserts. Correct 5' ends are confirmed by comparing this sequence with the 
putatively identified homologue and overlap with the partial cDNA clone. Similar methods known 
in the art and/or commercial kits are used to amplify and recover 3' ends. 

Several quality-controlled kits are commercially available for purchase. Similar reagents 
and methods to those above are supplied in kit form from Gibco/BRL for both 5* and 3' RACE for 
recovery of full length genes. A second kit is available from Clontech which is a modification of a 
related technique, SLIC (single-stranded ligation to single-stranded cDNA), developed by Dumas 
et al., Nucleic Acids Res., 19:5227-32 (1991). The major differences in procedure are that the 
RNA is alkaline hydrolyzed after reverse transcription and RNA ligase is used to join a restriction 
site-containing anchor primer to the first-strand cDNA. This obviates the necessity for the dA- 
tailing reaction which results in a polyT stretch that is difficult to sequence past. 

An alternative to generating 5' or 3' cDNA from RNA is to use cDNA library double- 
stranded DNA. An asymmetric PCR-amplified antisense cDNA strand is synthesized with an 
antisense cDNA-specific primer and a plasmid-anchored primer. These primers are removed and a 
symmetric PCR reaction is performed with a nested cDNA-specific antisense primer and the 
plasmid-anchored primer. 
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RNA Ugase Protocol For Generating The 5' or 3' End Sequences To Obtain Full 
Length Genes 

Once a gene of interest is identified, several methods are available for the identification of 
the 5' or 3' portions of the gene which may not be present in the original cDNA plasmid. These 
methods include, but are not limited to, filter probing, clone enrichment using specific probes and 
protocols similar and identical to 5' and 3' RACE. While the full length gene may be present in the 
library and can be identified by probing, a useful method for generating the 5' or 3* end is to use 
the existing sequence information from the original cDNA to generate the missing information. A 
method similar to 5' RACE is available for generating the missing 5' end of a desired full-length 
gene. (This method was published by Fromont-Racine et al., Nucleic Acids Res., 21(7): 1683-1684 
(1993)). Briefly, a specific RNA oligonucleotide is ligated to the 5' ends of a population of RNA 
presumably containing full-length gene RNA transcript and a primer set containing a primer 
specific to the ligated RNA oligonucleotide and a primer specific to a known sequence of the gene 
of interest, is used to PCR amplify the 5' portion of the desired full length gene which may then be 
sequenced and used to generate the full length gene. This method starts with total RNA isolated 
from the desired source, poly A RNA may be used but is not a prerequisite for this procedure. The 
RNA preparation may then be treated with phosphatase if necessary to eliminate 5' phosphate 
groups on degraded or damaged RNA which may interfere with the later RNA ligase step. The 
phosphatase if used is then inactivated and the RNA is treated with tobacco acid pyrophosphatase 
in order to remove the cap structure present at the 5* ends of messenger RNAs. This reaction 
leaves a 5' phosphate group at the 5* end of the cap cleaved RNA which can then be ligated to an 
RNA oligonucleotide using T4 RNA ligase. This modified RNA preparation can then be used as a 
template for first strand cDNA synthesis using a gene specific oligonucleotide. The first strand 
synthesis reaction can then be used as a template for PCR amplification of the desired 5' end using 
a primer specific to the ligated RNA oligonucleotide and a primer specific to the known sequence 
of the gene of interest. The resultant product is then sequenced and analyzed to confirm that the 5' 
end sequence belongs to the relevant gene. 

The present invention also relates to vectors or plasmids which include such DNA 
sequences, as well as the use of the DNA sequences. The material deposited with the ATCC (e.g., 
as described in columns 2 and 3 of Table 1A, and/or as set forth in Table IB, Table 6, or Table 7) 
is a mixture of cDNA clones derived from a variety of human tissue and cloned in either a plasmid 
vector or a phage vector, as described, for example, in Table 1 A and Table 7. These deposits are 
referred to as "the deposits" herein. The tissues from which some of the clones were derived are 
listed in Table 7, and the vector in which the corresponding cDNA is contained is also indicated in 
Table 7. The deposited material includes cDNA clones corresponding to SEQ ID NO:X described, 
for example, in Table 1A and/or Table IB (ATCC Deposit No:Z). A clone which is isolatable 
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from the ATCC Deposits by use of a sequence listed as SEQ ID NO:X, may include the entire 
coding region of a human gene or in other cases such clone may include a substantial portion of 
the coding region of a human gene. Furthermore, although the sequence listing may in some 
instances list only a portion of the DNA sequence in a clone included in the ATCC Deposits, it is 
well within the ability of one skilled in the art to sequence the DNA included in a clone contained 
in the ATCC Deposits by use of a sequence (or portion thereof) described in, for example Tables 
1 A and/or Table IB or Table 2, by procedures hereinafter further described, and others apparent to 
those skilled in the art. 

Also provided in Table 1 A and Table 7 is the name of the vector which contains the cDNA 
clone. Each vector is routinely used in the art. The following additional information is provided 
for convenience. 

Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap XR (U.S. 
Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 5,128,256 and 5,286,636), 
pBluescript (pBS) (Short, J. M. et al.. Nucleic Acids Res. 76:7583-7600 (1988); Alting-Mees, M. 
A. and Short, J. M., Nucleic Acids Res. 77:9494 (1989)) and pBK (Alting-Mees, M. A. et al., 
Strategies 5:58-61 (1992)) are commercially available from Stratagene Cloning Systems, Inc., 
1 101 1 N. Torrey Pines Road, La Jolla, CA, 92037. pBS contains an ampicillin resistance gene and 
pBK contains a neomycin resistance gene. Phagemid pBS may be excised from the Lambda Zap 
and Uni-Zap XR vectors, and phagemid pBK may be excised from the Zap Express vector. Both 
phagemids may be transformed into E. coli strain XL-1 Blue, also available from Stratagene. 

Vectors pSportl, pCMVSport 1.0, pCMVSport 2.0 and pCMVSport 3.0, were obtained 
from Life Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors contain 
an ampicillin resistance gene and may be transformed into E. coli strain DH10B, also available 
from Life Technologies. See, for instance, Gruber, C. E., et al., Focus 75:59- (1993). Vector 
Iafmid B A (Bento Soares, Columbia University, New York, NY) contains an ampicillin resistance 
gene and can be transformed into E. coli strain XL-1 Blue. Vector pCR®2.1, which is available 
from Invitrogen, 1600 Faraday Avenue, Carlsbad, CA 92008, contains an ampicillin resistance 
gene and may be transformed into E. coli strain DH10B, available from Life Technologies. See, 
for instance, Clark, J. M., Nuc. Acids Res. 76:9677-9686 (1988) and Mead, D. et al. t 
Bio/Technology 9: (1991). 

The present invention also relates to the genes corresponding to SEQ ID NO:X, SEQ ID 
NO:Y, and/or the deposited clone (ATCC Deposit No:Z). The corresponding gene can be isolated 
in accordance with known methods using the sequence information disclosed herein. Such 
methods include preparing probes or primers from the disclosed sequence and identifying or 
amplifying the corresponding gene from appropriate sources of genomic material. 

Also provided in the present invention are allelic variants, orthologs, and/or species 
homologs. Procedures known in the art can be used to obtain full-length genes, allelic variants, 
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splice variants, full-length coding portions, orthologs, and/or species homologs of genes 
corresponding to SEQ ID NO:X or the complement thereof, polypeptides encoded by genes 
corresponding to SEQ ID NO:X or the complement thereof, and/or the cDNA contained in ATCC 
Deposit No:Z, using information from the sequences disclosed herein or the clones deposited with 
the ATCC. For example, allelic variants and/or species homologs may be isolated and identified by 
making suitable probes or primers from the sequences provided herein and screening a suitable 
nucleic acid source for allelic variants and/or the desired homologue. 

The polypeptides of the invention can be prepared in any suitable manner. Such 
polypeptides include isolated naturally occurring polypeptides, recombinantly produced 
polypeptides, synthetically produced polypeptides, or polypeptides produced by a combination of 
these methods. Means for preparing such polypeptides are well understood in the art. 

The polypeptides may be in the form of the secreted protein, including the mature form, or 
may be a part of a larger protein, such as a fusion protein (see below). It is often advantageous to 
include an additional amino acid sequence which contains secretory or leader sequences, pro- 
sequences, sequences which aid in purification, such as multiple histidine residues, or an additional 
sequence for stability during recombinant production. 

The polypeptides of the present invention are preferably provided in an isolated form, and 
preferably are substantially purified. A recombinantly produced version of a polypeptide, 
including the secreted polypeptide, can be substantially purified using techniques described herein 
or otherwise known in the art, such as, for example, by the one-step method described in Smith 
and Johnson, Gene 67:31-40 (1988). Polypeptides of the invention also can be purified from 
natural, synthetic or recombinant sources using techniques described herein or otherwise known in 
the art, such as, for example, antibodies of the invention raised against the polypeptides of the 
present invention in methods which are well known in the art. 

The present invention provides a polynucleotide comprising, or alternatively consisting of, 
the nucleic acid sequence of SEQ ID NO.X, and/or the cDNA sequence contained in ATCC 
Deposit No:Z. The present invention also provides a polypeptide comprising, or alternatively, 
consisting of, the polypeptide sequence of SEQ ID NO:Y, a polypeptide encoded by SEQ ID 
NO:X or a complement thereof, a polypeptide encoded by the cDNA contained in ATCC Deposit 
No:Z, and/or the polypeptide sequence encoded by a nucleotide sequence in SEQ ID NO:B as 
defined in column 6 of Table 1C. Polynucleotides encoding a polypeptide comprising, or 
alternatively consisting of the polypeptide sequence of SEQ ID NO: Y, a polypeptide encoded by 
SEQ ID NO:X, a polypeptide encoded by the cDNA contained in ATCC Deposit No:Z, and/or a 
polypeptide sequence encoded by a nucleotide sequence in SEQ ID NO:B as defined in column 6 
of Table 1C are also encompassed by the invention. The present invention further encompasses a 
polynucleotide comprising, or alternatively consisting of, the complement of the nucleic acid 
sequence of SEQ ID NO:X, a nucleic acid sequence encoding a polypeptide encoded by the 
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complement of the nucleic acid sequence of SEQ ID NO:X, and/or the cDNA contained in ATCC 
Deposit No:Z. 

Moreover, representative examples of polynucleotides of the invention comprise, or 
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more of the 
sequences delineated in Table 1C column 6, or any combination thereof. Additional, 
representative examples of polynucleotides of the invention comprise, or alternatively consist of, 
one, two, three, four, five, six, seven, eight, nine, ten, or more of the complementary strand(s) of 
the sequences delineated in Table 1C column 6, or any combination thereof. In further 
embodiments, the above-described polynucleotides of the invention comprise, or alternatively 
consist of, sequences delineated in Table 1C, column 6, and have a nucleic acid sequence which is 
different from that of the BAC fragment having the sequence disclosed in SEQ ID NO:B (see 
Table 1C, column 5). In additional embodiments, the above-described polynucleotides of the 
invention comprise, or alternatively consist of, sequences delineated in Table 1C, column 6, and 
have a nucleic acid sequence which is different from that published for the BAC clone identified as 
BAC ID NO:A (see Table IC, column 4). In additional embodiments, the above-described 
polynucleotides of the invention comprise, or alternatively consist of, sequences delineated in 
Table 1C, column 6, and have a nucleic acid sequence which is different from that contained in the 
BAC clone identified as BAC ID NO:A (see Table IC, column 4). Polypeptides encoded by these 
polynucleotides, other polynucleotides that encode these polypeptides, and antibodies that bind 
these polypeptides are also encompassed by the invention. Additionally, fragments and variants of 
the above-described polynucleotides and polypeptides are also encompassed by the invention. 

Further, representative examples of polynucleotides of the invention comprise, or 
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more of the 
sequences delineated in column 6 of Table IC which correspond to the same Clone ID (see Table 
IC, column 1), or any combination thereof. Additional, representative examples of 
polynucleotides of the invention comprise, or alternatively consist of, one, two, three, four, five, 
six, seven, eight, nine, ten, or more of the complementary strand(s) of the sequences delineated in 
column 6 of Table IC which correspond to the same Clone ID (see Table IC, column 1), or any 
combination thereof. In further embodiments, the above-described polynucleotides of the 
invention comprise, or alternatively consist of, sequences delineated in column 6 of Table IC 
which correspond to the same Clone ID (see Table IC, column 1) and have a nucleic acid 
sequence which is different from that of the BAC fragment having the sequence disclosed in SEQ 
ID NO:B (see Table IC, column 5). In additional embodiments, the above-described 
polynucleotides of the invention comprise, or alternatively consist of, sequences delineated in 
column 6 of Table IC which correspond to the same Clone ID (see Table IC, column 1) and have 
a nucleic acid sequence which is different from that published for the BAC clone identified as 
BAC ID NO:A (see Table IC, column 4). In additional embodiments, the above-described 
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polynucleotides of the invention comprise, or alternatively consist of, sequences delineated in 
column 6 of Table 1C which correspond to the same Clone ID (see Table 1C, column 1) and have 
a nucleic acid sequence which is different from that contained in the BAC clone identified as B AC 
ED NO: A (see Table 1C, column 4). Polypeptides encoded by these polynucleotides, other 
polynucleotides that encode these polypeptides, and antibodies that bind these polypeptides are 
also encompassed by the invention. Additionally, fragments and variants of the above-described 
polynucleotides and polypeptides are also encompassed by the invention. 

Further, representative examples of polynucleotides of the invention comprise, or 
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more of the 
sequences delineated in column 6 of Table 1C which correspond to the same contig sequence 
identifier SEQ ID NO:X (see Table 1C, column 2), or any combination thereof. Additional, 
representative examples of polynucleotides of the invention comprise, or alternatively consist of, 
one, two, three, four, five, six, seven, eight, nine, ten, or more of the complementary strand(s) of 
the sequences delineated in column 6 of Table 1C which correspond to the same contig sequence 
identifier SEQ ID NO:X (see Table 1C, column 2), or any combination thereof. In further 
embodiments, the above-described polynucleotides of the invention comprise, or alternatively 
consist of, sequences delineated in column 6 of Table 1C which correspond to the same contig 
sequence identifier SEQ ID NO:X (see Table 1C, column 2) and have a nucleic acid sequence 
which is different from that of the BAC fragment having the sequence disclosed in SEQ ID NO:B 
(see Table 1C, column 5). In additional embodiments, the above-described polynucleotides of the 
invention comprise, or alternatively consist of, sequences delineated in column 6 of Table 1C 
which correspond to the same contig sequence identifier SEQ ID NO:X (see Table 1C, column 2) 
and have a nucleic acid sequence which is different from that published for the BAC clone 
identified as BAC ID NO:A (see Table 1C, column 4). In additional embodiments, the above- 
described polynucleotides of the invention comprise, or alternatively consist of, sequences 
delineated in column 6 of Table 1C which correspond to the same contig sequence identifier SEQ 
ID NO:X (see Table 1C, column 2) and have a nucleic acid sequence which is different from that 
contained in the BAC clone identified as BAC ID NO:A (See Table 1C, column 4). Polypeptides 
encoded by these polynucleotides, other polynucleotides that encode these polypeptides, and 
antibodies that bind these polypeptides are also encompassed by the invention. Additionally, 
fragments and variants of the above-described polynucleotides and polypeptides are also 
encompassed by the invention. 

Moreover, representative examples of polynucleotides of the invention comprise, or 
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more of the 
sequences delineated in the same row of Table 1C column 6, or any combination thereof. 
Additional, representative examples of polynucleotides of the invention comprise, or alternatively 
consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more of the complementary 
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strand(s) of the sequences delineated in the same row of Table 1C column 6, or any combination 
thereof. In preferred embodiments, the polynucleotides of the invention comprise, or alternatively 
consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more of the complementary 
strand(s) of the sequences delineated in the same row of Table 1C column 6, wherein sequentially 
delineated sequences in the table (i.e. corresponding to those exons located closest to each other) 
are directly contiguous in a 5' to 3' orientation. In further embodiments, above-described 
polynucleotides of the invention comprise, or alternatively consist of, sequences delineated in the 
same row of Table 1C, column 6, and have a nucleic acid sequence which is different from that of 
the BAC fragment having the sequence disclosed in SEQ ID NO:B (see Table 1C, column 5). In 
additional embodiments, the above-described polynucleotides of the invention comprise, or 
alternatively consist of, sequences delineated in the same row of Table 1C, column 6, and have a 
nucleic acid sequence which is different from that published for the BAC clone identified as BAC 
ID NO:A (see Table 1C, column 4). In additional embodiments, the above-described 
polynucleotides of the invention comprise, or alternatively consist of, sequences delineated in the 
same row of Table 1C. column 6, and have a nucleic acid sequence which is different from that 
contained in the BAC clone identified as BAC ID NO:A (see Table 1C, column 4). Polypeptides 
encoded by these polynucleotides, other polynucleotides that encode these polypeptides, and 
antibodies that bind these polypeptides are also encompassed by the invention. 

In additional specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of. one. two, three, four, five, six, seven, eight, nine, ten, or more of the 
sequences delineated in column 6 of Table 1C, and the polynucleotide sequence of SEQ ID NO:X 
(e.g.. as defined in Table 1C, column 2) or fragments or variants thereof. Polypeptides encoded by 
these polynucleotides, other polynucleotides that encode these polypeptides, and antibodies that 
bind these polypeptides are also encompassed by the invention. 

In additional specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more of the 
sequences delineated in column 6 of Table 1C which correspond to the same Clone ID (see Table 
1C, column 1), and the polynucleotide sequence of SEQ ID NO:X (e.g., as defined in Table 1A, 
Table IB, or Table 1C) or fragments or variants thereof. In preferred embodiments, the delineated 
sequence(s) and polynucleotide sequence of SEQ ID NO:X correspond to the same Clone ID. 
Polypeptides encoded by these polynucleotides, other polynucleotides that encode these 
polypeptides, and antibodies that bind these polypeptides are also encompassed by the invention. 

In further specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more of the 
sequences delineated in the same row of column 6 of Table 1C, and the polynucleotide sequence 
of SEQ ID NO:X (e.g., as defined in Table 1A, Table IB, or Table 1C) or fragments or variants 
thereof. In preferred embodiments, the delineated sequence(s) and polynucleotide sequence of 
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SEQ ID NO:X correspond to the same row of column 6 of Table 1C. Polypeptides encoded by 
these polynucleotides, other polynucleotides that encode these polypeptides, and antibodies that 
bind these polypeptides are also encompassed by the invention. 

In additional specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of a polynucleotide sequence in which the 3' 10 polynucleotides of one of the 
sequences delineated in column 6 of Table 1C and the 5' 10 polynucleotides of the sequence of 
SEQ ID NO:X are directly contiguous. Nucleic acids which hybridize to the complement of these 
20 contiguous polynucleotides under stringent hybridization conditions or alternatively, under 
lower stringency conditions, are also encompassed by the invention. Polypeptides encoded by 
these polynucleotides and/or nucleic acids, other polynucleotides and/or nucleic acids that encode 
these polypeptides, and antibodies that bind these polypeptides are also encompassed by the 
invention. Additionally, fragments and variants of the above-described polynucleotides, nucleic 
acids, and polypeptides are also encompassed by the invention. 

In additional specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of, a polynucleotide sequence in which the 3' 10 polynucleotides of one of the 
sequences delineated in column 6 of Table 1C and the 5* 10 polynucleotides of a fragment or 
variant of the sequence of SEQ ID NO.X are directly contiguous Nucleic acids which hybridize to 
the complement of these 20 contiguous polynucleotides under stringent hybridization conditions or 
alternatively, under lower stringency conditions, are also encompassed by the invention. 
Polypeptides encoded by these polynucleotides and/or nucleic acids, other polynucleotides and/or 
nucleic acids encoding these polypeptides, and antibodies that bind these polypeptides are also 
encompassed by the invention. Additionally, fragments and variants of the above-described 
polynucleotides, nucleic acids, and polypeptides are also encompassed by the invention. 

In specific embodiments, polynucleotides of the invention comprise, or alternatively 
consist of, a polynucleotide sequence in which the 3' 10 polynucleotides of the sequence of SEQ 
ID NO:X and the 5* 10 polynucleotides of the sequence of one of the sequences delineated in 
column 6 of Table 1C are directly contiguous. Nucleic acids which hybridize to the complement 
of these 20 contiguous polynucleotides under stringent hybridization conditions or alternatively, 
under lower stringency conditions, are also encompassed by the invention. Polypeptides encoded 
by these polynucleotides and/or nucleic acids, other polynucleotides and/or nucleic acids encoding 
these polypeptides, and antibodies that bind these polypeptides are also encompassed by the 
invention. Additionally, fragments and variants of the above-described polynucleotides, nucleic 
acids, and polypeptides are also encompassed by the invention. 

In specific embodiments, polynucleotides of the invention comprise, or alternatively 
consist of, a polynucleotide sequence in which the 3' 10 polynucleotides of a fragment or variant 
of the sequence of SEQ ID NO:X and the 5' 10 polynucleotides of the sequence of one of the 
sequences delineated in column 6 of Table 1C are directly contiguous. Nucleic acids which 
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hybridize to the complement of these 20 contiguous polynucleotides under stringent hybridization 
conditions or alternatively, under lower stringency conditions, are also encompassed by the 
invention. Polypeptides encoded by these polynucleotides and/or nucleic acids, other 
polynucleotides and/or nucleic acids encoding these polypeptides, and antibodies that bind these 
polypeptides are also encompassed by the invention. Additionally, fragments and variants of the 
above-described polynucleotides, nucleic acids, and polypeptides, are also encompassed by the 
invention. 

In further specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of, a polynucleotide sequence in which the 3' 10 polynucleotides of one of the 
sequences delineated in column 6 of Table 1C and the 5' 10 polynucleotides of another sequence 
in column 6 are directly contiguous. Nucleic acids which hybridize to the complement of these 20 
contiguous polynucleotides under stringent hybridization conditions or alternatively, under lower 
stringency conditions, are also encompassed by the invention. Polypeptides encoded by these 
polynucleotides and/or nucleic acids, other polynucleotides and/or nucleic acids encoding these 
polypeptides, and antibodies that bind these polypeptides are also encompassed by the invention. 
Additionally, fragments and variants of the above-described polynucleotides, nucleic acids, and 
polypeptides are also encompassed by the invention. 

In specific embodiments, polynucleotides of the invention comprise, or alternatively 
consist of, a polynucleotide sequence in which the 3' 10 polynucleotides of one of the sequences 
delineated in column 6 of Table 1C and the 5* 10 polynucleotides of another sequence in column 6 
corresponding to the same Clone ID (see Table 1C, column 1) are directly contiguous. Nucleic 
acids which hybridize to the complement of these 20 lower stringency conditions, are also 
encompassed by the invention. Polypeptides encoded by these polynucleotides and/or nucleic 
acids, other polynucleotides and/or nucleic acids encoding these polypeptides, and antibodies that 
bind these polypeptides are also encompassed by the invention. Additionally, fragments and 
variants of the above-described polynucleotides, nucleic acids, and polypeptides are also 
encompassed by the invention. 

In specific embodiments, polynucleotides of the invention comprise, or alternatively 
consist of, a polynucleotide sequence in which the 3* 10 polynucleotides of one sequence in 
column 6 corresponding to the same contig sequence identifer SEQ ID NO:X (see Table 1C, 
column 2) are directly contiguous. Nucleic acids which hybridize to the complement of these 20 
contiguous polynucleotides under stringent hybridization conditions or alternatively, under lower 
stringency conditions, are also encompassed by the invention. Polypeptides encoded by these 
polynucleotides and/or nucleic acids, other polynucleotides and/or nucleic acids encoding these 
polypeptides, and antibodies that bind these polypeptides are also encompassed by the invention. 
Additionally, fragments and variants of the above-described polynucleotides, nucleic acids, and 
polypeptides are also encompassed by the invention. 
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In specific embodiments, polynucleotides of the invention comprise, or alternatively 
consist of a polynucleotide sequence in which the 3' 10 polynucleotides of one of the sequences 
delineated in column 6 of Table 1C and the 5' 10 polynucleotides of another sequence in column 6 
corresponding to the same row are directly contiguous. In preferred embodiments, the 3' 10 
polynucleotides of one of the sequences delineated in column 6 of Table 1C is directly contiguous 
with the 5' 10 polynucleotides of the next sequential exon delineated in Table 1C, column 6. 
Nucleic acids which hybridize to the complement of these 20 contiguous polynucleotides under 
stringent hybridization conditions or alternatively, under lower stringency conditions, are also 
encompassed by the invention. Polypeptides encoded by these polynucleotides and/or nucleic 
acids, other polynucleotides and/or nucleic acids encoding these polypeptides, and antibodies that 
bind these polypeptides are also encompassed by the invention. Additionally, fragments and 
variants of the above-described polynucleotides, nucleic acids, and polypeptides are also 
encompassed by the invention. 

Table 3 

Many polynucleotide sequences, such as EST sequences, are publicly available and 
accessible through sequence databases and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically excluded from the 
scope of the present invention. Accordingly, for each contig sequence (SEQ ID NO:X) listed in the 
fifth column of Table 1 A and/or the fourth column of Table IB, preferably excluded are one or 
more polynucleotides comprising a nucleotide sequence described by the general formula of a-b, 
where a is any integer between 1 and the final nucleotide minus 15 of SEQ ID NO:X, b is an 
integer of 15 to the final nucleotide of SEQ ID NO:X, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID NO:X, and where b is greater than or equal to a 
+ 14. More specifically, preferably excluded are one or more polynucleotides comprising a 
nucleotide sequence described by the general formula of a-b, where a and b are integers as defined 
in columns 4 and 5, respectively, of Table 3. In specific embodiments, the polynucleotides of the 
invention do not consist of at least one, two, three, four, five, ten, or more of the specific 
polynucleotide sequences referenced by the Genbank Accession No. as disclosed in column 6 of 
Table 3 (including for example, published sequence in connection with a particular BAC clone). In 
further embodiments, preferably excluded from the invention are the specific polynucleotide 
sequence(s) contained in the clones corresponding to at least one, two, three, four, five, ten, or 
more of the available material having the accession numbers identified in the sixth column of this 
Table (including for example, the actual sequence contained in an identified BAC clone). In no 
way is this listing meant to encompass all of the sequences which may be excluded by the general 
formula, it is just a representative example. All references available through these accessions are 
hereby incorporated by reference in their entirety. 
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Description of Tabic 4 

Table 4 provides a key to the tissue/cell source identifier code disclosed in Table 1B.2, 
column 5. Column 1 of Table 4 provides the tissue/cell source identifier code disclosed in Table 
1B.2, Column 5. Columns 2-5 provide a description of the tissue or cell source. Note that 
"Description" and "Tissue" sources (i.e. columns 2 and 3) having the prefix "a_" indicates organs, 
tissues, or cells derived from "adult" sources. Codes corresponding to diseased tissues are 
indicated in column 6 with the word "disease." The use of the word "disease" in column 6 is non- 
limiting. The tissue or cell source may be specific (e.g. a neoplasm), or may be disease-associated 
(e.g., a tissue sample from a normal portion of a diseased organ). Furthermore, tissues and/or cells 
lacking the "disease" designation may still be derived from sources directly or indirectly involved 
in a disease state or disorder, and therefore may have a further utility in that disease state or 
disorder. In numerous cases where the tissue/cell source is a library, column 7 identifies the vector 
use d to generate the library. 
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Tissue 1 




a_Heart j 


a_Liver 1 


T3 
C 

cd 

5b 
>> 

cd 

a 

CvJ 


3 

CO 

O 

£ 

cd 


a_small intestine 1 


o 
o 

ed 


Blood B cells i 


Blood B cells activated \ 


Blood B cells resting j 


Blood T cells activated | 


Blood T cells resting 


brain | 


breast I 


breast cancer j 


Cell Line CAOV3 ! 


cell line PA-1 ! 


cell line transformed 


colon 


colon (9808co65R) 


colon (9809col5) 


colon cancer 


colon cancer (9808co64R) 


colon cancer 9809col4 


Donor II B Cells 24hrs 


| Donor II B Cells 72hrs 


1 Donor II B-Cells 24 hrs. 


Donor II B-Cells 72hrs 


Description 


a_Heart 1 


a_Liver 


T3 
C 
_£d 

oc 
£ 

Cd' 


a_Prostate 1 


a small intestine 1 


a_Stomach 


Blood B cells I 


Blood B cells activated 1 


Blood B cells resting 1 


Blood T cells activated I 


Blood T cells resting \ 


brain ! 


breast 1 


breast cancer ! 


Cell Line CAOV3 1 


cell line PA-1 1 


cell line transformed 


colon 


colon (9808co65R) I 


colon (9809col5) 


colon cancer 


colon cancer 
(9808co64R) 


colon cancer 9809col4 


1 Donor II B Cells 24hrs 


1 Donor II B Cells 72hrs 


Donor II B-Cells 24 hrs. 


Donor II B-Cells 72hrs 


Code 


AR022 


AR023 


AR024 


AR025 


AR026 


1 AR027 1 


AR028 


AR029 


AR030 


AR031 


1 AR032 1 


i AR033 1 


1 AR034 1 


1 AR035 ! 


1 AR036 , 


AR037 


1 AR038 


AR039 


AR040 


1 AR041 


AR042 


AR043 


AR044 


AR050 


1 AR051 


1 AR052 


AR053 
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Donor II Resting B Cells 
j Heart 
Human Lung (clonetech) 
Human Mammary 
(clontech) 


Human Thymus 
(clonetech) 
Jurkat (unstimulated) 
Kidney 


Liver 
Liver (Clontech) 
Lymphocytes chronic 
lymphocytic leukaemia 


Lymphocytes diffuse large 
B cell lymphoma 


Lymphocytes follicular 
lymphoma } 


Normal Ovarian 
(4004901) 
Normal Ovary 9508G045 
Normal Ovary 9701G208 


Normal Ovary 9806G005 
Ovarian Cancer 
Ovarian Cancer 
(9702G001) 1 


Ovarian Cancer 
(9707G029) 


Ovarian Cancer 
(9804G011) 


Ovarian Cancer 

(9806G019) 
Ovarian Cancer 


Donor II Resting B Cells 
Heart 

Human Lung (clonetech) 
Human Mammary 
(clontech) 


Human Thymus 

(clonetech) 

Jurkat (unstimulated) 

Kidney 


Liver 

Liver (Clontech) 
Lymphocytes chronic 
lymphocytic leukaemia 


Lympnocytes dittuse 
large B cell lymphoma 


Lymphocytes follicular 

lymphoma 

normal breast 


Normal Ovarian 
(4004901) 

Normal Ovary 9508G045 
Normal Ovary 9701G208 


Normal Ovary 9806G005 
Ovarian Cancer 
Ovarian Cancer 
(9702G001) 


uvanan Lancer 
(9707G029) 


Uvanan Cancer 
(9804G011) 


Uvanan Cancer 
(9806G019) 
Ovarian Cancer 


AR054 
AR055 
AR056 


AR059 
AR060 


AR062 
AR063 


s ; 

Z> < 

* ■ 


AR066 


AR067 
AR068 


AR071 
AR072 


•n 

5 ! 
% l . 


3 ! 

3 


AR076 
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(9807G017) ! 


Ovarian Cancer 
(9809G001) 


ovarian cancer 15799 


Ovarian Cancer 17717AID 


Ovarian Cancer 
4004664B1 


Ovarian Cancer 
40053 15A1 


ovarian cancer 94127303 


Ovarian Cancer 96069304 


Ovarian Cancer 9707G029 


Ovarian Cancer 9807G045 


ovarian cancer 9809G001 


Ovarian Cancer 
9905C032RC 


Ovarian cancer 9907 COO 
3rd 


Prostate 


Prostate (clonetech) 


prostate cancer 


prostate cancer #15176 


prostate cancer #15509 


prostate cancer #15673 


Small Intestine (Clontech) 


Spleen 


Thymus T cells activated 


(9807G017) i 


Ovarian Cancer 
(9809G001) 


ovarian cancer 15799 


Ovarian Cancer 
17717AED 


Ovarian Cancer 
4004664B1 


Ovarian Cancer 
4005315A1 


ovarian cancer 94127303 


Ovarian Cancer 
96069304 


Ovarian Cancer 
9707G029 


Ovarian Cancer 
9807G045 


ovarian cancer 
9809GO01 


Ovarian Cancer 
9905C032RC 


Ovarian cancer 9907 COO 
3rd 


Prostate 


Prostate (clonetech) 


prostate cancer 


prostate cancer #15 176 


prostate cancer #15509 


prostate cancer #15673 


Small Intestine 
(Clontech) 


Spleen 


Thymus T cells activated 




AR077 


AR078 


AR079 


AR080 


AR08I 


AR082 


AR083 


AR084 


AR085 


AR086 


AR087 


AR088 ! 


AR089 


AR090 


| AR091 


AR092 


AR093 


AR094 


AR095 


I AR096 


AR097 
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007: PHA(6HRS) 1 


007: PMA(6hrs) 


008: 1449_#2 


01: A - max 24 


01: A -max 26 


01: A -max 30 


01: B- max 24 


01: B- max 26 


o 
m 

5 
E 

PQ 
o 


1449 Sample 


3T3P10 LOuM insulin 1 


3T3P10 lOnM Insulin 


3T3P10 lOuM insulin 


3T3P10 No Insulin 


3T3P4 


Adipose (41892) 


Adipose Diabetic (4161 1) 


Adipose Diabetic (41661) 


Adipose Diabetic (41689) 


Adipose Diabetic (41706) 


Adipose Diabetic (42352) 


Adipose Diabetic (42366) 


Adipose Diabetic (42452) 


Adipose Diabetic (42491) 


007: PHA(6HRS) 1 


007: PMA(6hrs) 


008: 1449 #2 


01: A -max 24 


01: A - max 26 


01: A -max 30 1 


01: B- max 24 


01: B - max 26 


01: B- max 30 


1449 Sample 


3T3P10 l.OuM insulin 


3T3P10 lOnM Insulin 


3T3P10 lOuM insulin 


3T3P10 No Insulin 


3T3P4 


Adipose (41892) 


Adipose Diabetic 
(41611) 


Adipose Diabetic 
(41661) 


Adipose Diabetic 
(41689) 


Adipose Diabetic 
(41706) 


Adipose Diabetic 
(42352) 


Adipose Diabetic 
(42366) 


Adipose Diabetic 
(42452) 


Adipose Diabetic 
(42491) 


1 AR153 1 


AR154 


AR155 


AR161 


AR162 


AR163 


AR164 


AR165 


AR166 


AR167 


AR168 


AR169 


AR170 


AR171 


AR172 


AR173 


AR174 


AR175 


AR176 


AR177 


AR178 


AR179 


AR180 


AR181 
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. (ODQ4591B) i 


Colon Cancer (15663) | 


Colon Cancer 
(4005144A4) 


Colon Cancer 
(4005413A4) 


Colon Cancer 
(4005570B1) 


Control RNA #1 


Control RNA #2 


Cultured Preadipocyte 
(blue) 


Cultured Preadipocyte 
(Red) 


Donor II B-Cells 24hrs | 


Donor II Resting B-Cells 


H114EP12 lOnM Insulin | 


H114EP12(10nM insulin) 


Ob 

VO 
r4 

<N 

m 
• 

X 


H114EP12(3.6ug/ul) 


HUVEC#1 


HUVEC#2 


L6 undiff. 


L6 Undifferentiated 


L6P8 + lOnM Insulin 


L6P8 + HS 


L6P8 lOnM Insulin 


Liver (00-06-A007B) 


Liver (96-02-A075) 


Liver (96-03-A144) 


Liver (96-04-A 138) 


(ODQ4591B) 


Colon Cancer (15663) 1 


Colon Cancer 
(4005144A4) 


Colon Cancer 
(4005413A4) 


Colon Cancer 
(4005570B1) 


Control RNA #1 


Control RNA #2 


Cultured Preadipocyte 
(blue) 


Cultured Preadipocyte 
(Red) 


Donor EI B-Cells 24hrs | 


Donor II Resting B-Cells 


H114EP12 lOnM Insulin | 


H114EP12(10nM 
insulin) 


H114EP12(2.6ug/ul) 


H114EP12(3.6ug/ul) 


HUVEC#1 


HXJVEC#2 


L6 undiff. 


L6 Undifferentiated 


L6P8 + lOnM Insulin 


L6P8 + HS 


L6P8 lOnM Insulin 


Liver (00-06-A007B) 


Liver (96-02-A075) 


Liver (96-03-A144) 


Liver (96-04-A 138) 




1 AR204 1 


AR205 


AR206 


AR207 


AR208 


AR209 


AR210 


AR211 


1 AR212 1 


AR213 | 


1 AR214 | 


AR215 1 


AR216 


AR217 


AR218 


AR219 


AR221 


AR222 


AR223 


AR224 


AR225 


AR226 


AR227 


AR228 


AR229 
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Description of Table 5 

Table 5 provides a key to the OMIM reference identification numbers disclosed in Table 
5 1B.1, column 9. OMIM reference identification numbers (Column 1) were derived from Online 
Mendel ian Inheritance in Man (Online Mendelian Inheritance in Man, OMIM. McKusick-Nathans 
Institute for Genetic Medicine, Johns Hopkins University (Baltimore, MD) and National Center 
for Biotechnology Information, National Library of Medicine, (Bethesda, MD) 2000. World Wide 
Web URL: http://www.ncbi.nlm.nih.gov/omim/). Column 2 provides diseases associated with the 
10 cytologic band disclosed in Table 1B.1, column 8, as determined using the Morbid Map database. 



Table 5 



UMIM Reference 


Description 


1 AAiTAA 

100690 


iviyasinenic syndrome, siow-cuaniici cuiigciiiuti, 


100710 


iviyasinenic synurome, siow-cnaijiiei cuugciiiitii, witu* 


ini f\c\f\ 

101000 j 


IVieninglOma, iNr^-lCIalCtl, SpUIaUIC OvUwaiiilUiJia, ajjuiauii' 


1 A 1 AAA 

101000 


fNeuroiiDromaiosis, type l 


1 A 1 AAA 

101000 


Neurolemmomatosis 


1 A 1 AAA 

101000 


\jf nlifVA/tnf m^^Af halt Ami CT>A^oHl^ 

Malignant mesoineiionia, sporauiL i 


1 AO C*70 

1025/0 


i^euKemia, acute promyeiocyuc, i lvij^ivrtjvn. iypc i 


102770 


Myoadenylate deaminase deficiency \ 


"1 AO ACA 

103050 


Autism, succinylpurinemic 


1 AO AC A 

103050 


Adenylosuccinase deficiency 


1 /*VO OCA 

103850 


Aldolase A deficiency 


1 A A "7*7 A 1 

104770 i 


Amyloidosis, secondary, suscepiiDiiiiy 10 


i c\f\ t no 


AncriAPflpma hprfditarv 


106150 


Hypertension, essential, susceptibility to 


106150 


Preeclampsia, susceptibility to 


106165 


Hypertension, essential, 145500 


106180 


Myocardial infarction, susceptibility to 


107300 


Antithrombin III deficiency 


107670 


Apolipoprotein AH deficiency 


107741 


Hyperlipoproteinemia, type III 


107777 


Diabetes insipidus, nephrogenic, autosomal recessive, 222000 


108725 


Atherosclerosis, susceptibility to 


108985 


Atrophia areata 


109270 


Renal tubular acidosis, distal, 179800 


109270 


Spherocytosis, hereditary 


109270 


[Acanthocytosis, one form] 


109270 


[Elliptocytosis, Malaysian-Melanesian type] 


109270 


Hemolytic anemia due to band 3 defect 


109560 


Leukemia/lymphoma, B-cell, 3 


109690 


Asthma, nocturnal, susceptibility to 


109690 


Obesity, susceptibility to 


109700 


Hemodialysis-related amyloidosis 


110100 


Blepharophimosis, epicanthus inversus, and ptosis, type 1 


1 10700 


Vivax malaria, susceptibility to 


113100 


Brachydactyly, type C 
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113900 



114835 



115665 



116800 
116806 



Heart block, progressive familial, type I 



Monocyte carboxyesterase deficiency 



Cataract, congenital, Volkmann type 



Cataract, Marner typ e 



Colorectal cancer 



116860 



117700 



117700 



118485 



118800 



Cavernous angiomatous malformations 



[Hypoceruloplasminemia, hereditary! 



Hemosiderosis, systemic, due to aceruloplasminemia 



Polycystic ovary syndrome with hyperandrogenemia 



Choreoathetosis, familial paroxysmal 



120070 
120131 



Alport syndrome, autosomal recessive, 203780 



Alport syndrome, autosomal recessive, 203780 



120131 



120140 



Hematuria, familial benipi 



Osteoarthrosis, precocious 



120140 
120140 



SEP congenita 



SMED Strudwick type 



120140 



120140 
120140 



Stickler syndrome, typ e I 



Wagner syndrome, type II 



Achondrogenesis-hypochondrogenesis, type II 



120140 
120150 



Kniest dysplasia 



Osteogenesis imperfecta, 4 clinical forms, 166200, 166210 
259420, 166220 



120150 



120150 



120215 
120215 



Osteoporosis, idiopathic, 166710 



Ehlers-Danlos syndrome, type VIIA1, 130060 



Ehlers-Danlos syndrome, type I, 130000 



120260 
120435 



Ehlers-Danlos syndrome, type II, 130010 



Epiphyseal dysplasia, multiple, type 2, 600204 



120435 



120550 



120570 



120575 
120700 



120950 



Muir-Torre syndrome, 158320 



Colorectal ca ncer, hereditary, nonpolyposis, type 1 Ovarian cance r 
Clq deficiency, type A " 



Clq deficiency, type B 



Clq deficiency, type C 



C3 deficiency 



C8 deficiency, type I 



120960 



121050 



121360 



121800 



C8 deficiency, type II 



Contractual arachnodactyly, congenital 



Myeloid leukemia, acute, M4Eo subtyp e 



Corneal dystrophy, crystalline, Schnvder 



122720 



122720 



123000 



123270 



123620 



123660 
123940 



Nicotine addiction, protection from 



Coumarin resistance. 122700 



Craniometaphyseal dysplasia 



[Creatine kinase, brain type, ectopic expression of] 



Cataract, cerulean, type 2, 601547 



Cataract, Coppock-like 



124030 



124030 



124200 



125370 



125660 
125660 



126090 



White sponge nevus, 193900 



Parkinsonism, susceptibility to 



Debrisoquine sensitivity 



Darier disease (keratosis follicularis) 



Dentatorubro-pallidoluysian atrophy 



Myopathy, desminopathic 



Cardiomyopathy 



Hyperphenyla laninemia due to pterin -4a-carbinol amine dehydratase 
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deficiency, 264070 


126337 


Myxoid liposarcoma 


126340 


Xeroderma pigmentosum, group D, 2/o/3U 


126391 


DN A ligase I deficiency 


126600 


Drusen, radial, autosomal dominant 


129010 ! 


Neuropathy, congenital hypomyelinating, 1 


129900 


EEC syndrome- 1 


130410 


Glutaricaciduria, type IIB 


130500 


Elliptocytosis-1 


131210 


Atherosclerosis, susceptibility to 


131244 


Hirschsprung disease-2, 600155 


131400 


Eosinophilia, familial 


132700 


Cylindromatosis 


133171 


[Erythrocytosis, familial], 133100 


133200 


Erythrokeratodermia variabilis 


133530 


Xeroderma pigmentosum, group G, 278780 ! 


133701 


Exostoses, multiple, type 2 


133780 


Vitreoretinopathy, exudative, familial 


134790 


Hyperferritinemia-cataract syndrome, 600886 


135300 


Fibromatosis, gingival 


135940 


Ichthyosis vulgaris, 146700 


136132 


[Fish-odor syndrome], 602079 


136350 


Pfeiffer syndrome, 101600 


136435 


Ovarian dysgenesis, hypergonadotropic, with normal karyotype, 




233300 


136550 


Macular dystrophy, North Carolina type 


136836 


Fucosyltransferase-6 deficiency 


138030 


[Hyperproglucagonemia] 


138040 


Cortisol resistance 


138140 


Glucose transport defect, blood-brain barrier 


138160 


Diabetes mellitus, noninsulin-dependent 


138160 


Fanconi-Bickel syndrome, 227810 


138300 


Hemolytic anemia due to glutathione reductase deficiency 


138570 


Non-insulin dependent diabetes mellitus, susceptibility to 


138700 


[Apolipoprotein H deficiency] ! 


138981 


Pulmonary alveolar proteinosis, 265120 


139250 


Isolated growth hormone deficiency, Illig type with absent GH and 




Kowarski type with bioinactive GH I 


139350 


Epidermolytic hyperkeratosis, 1 13800 


139350 


Keratoderma, palmoplanar, nonepidermolytic 


140100 


[Anhaptoglobinemia] 


140100 


[Hypohaptogloginemia] 


141750 


Alpha-thalassemia/mental retardation syndrome, type 1 


141800 


Methemoglobinemias, alpha- 


141800 


Thalassemias, alpha- 


141800 


Erythremias, alpha- 


141800 


Heinz body anemias, alpha- 


141850 


Thalassemia, alpha- 


141850 


Erythrocytosis 


141850 


Heinz body anemia 


141850 


Hemoglobin H disease 


141850 


Hypochromic microcytic anemia 
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none 
14ZJJJ 


nereaiiary persistence or ieiai nemogtooin, iieieruceiiuidr, iriuidn 
type 


ido Ann 

14ZOUU 


OClIHJlj UL dUCIIUa UUC IU llCAUKJIlaoC UCllt»iCiicy 




^vnrmlv/liintulv tuno TI 1 RAOOO 

oyiipuiyuaciyiy, iype 11, louuuu 


i a icon 


riypercnoiesieroiemia, lanuiiai 


1 /I CAfll 

14MHJ1 


Hyperparathyroid ism-jaw tumor syndrome 


14jzoU 


Pseudohypoaldosteronism, type n 


1 /I C<A< 

14jMa> 


Hypertension, essential 


14jVo1 


riypocaiciunc nypercaicemia, type n 


i a A7no 

140ZUU 


nypoparainyroiaism, iamiiiai 


14D /OU 


[igo recepior i, pnagocyuc, iamiiidi uciiticiit-y uij 


146790 


Lupus nephritis, susceptibility to 


14/141 


Leukemia, acute lymphoblastic 


1 A1AAC\ 
14 /44U 


orowui retaroauon witn aeamess ana memai retaraauon 


14/O/U 


Rabson-Mendenhall syndrome 


14/0/U 


Diabetes mellitus, insulin-resistant, with acanthosis nigricans 


14/O/U 


Leprechaunism 


14/ /ol 


Atopy, susceptibility to 


148U4U 


Epidermolysis bullosa simplex, Koebner, Dowling-Meara, and 
Wehpr-Cnrknvne tvnes H1Q00 HI 760 HI 800 




ParKx/nnvrhia prmcrpnitii TaHaccnhn-T fwnnrfrwvcVv tvrv* 1A7700 




Mppemann rnrnp^l rlvcfronhv I 77 1 OO 




AA/htfp ennnop npviic 1 0^000 

TTIllLC oLUJlItLG JICVUo, 1 7J7W 


ItOU /U 


1^1 VCi UloCaoC, oudCCpUUlUvy IvJ, IIUJII IICpalUlUAlIlD UI VliUdCo 




lHr»iHf»rmr*l\/tir* livrw^rlf^mtncic 1 1 ^800 
ij.pi L1C 1 UlvJiyilC liypci NCI alUslb, 1 uow 


I^oj /u 


jverdioiyut, wimer eryinema 




ivnppej-reii bynuruiiic wiiii idryngedi rndnurniduon 


1 JUZUU 


[r lacemai lactogen aenciencyj 


150210 


Lactoferrin-deficient neutrophils, 245480 




iipiaermoiysis ouliosa, rierutz junctional type, zzo/uu 


1 ^ 1 AA(\ 
1 J 144U 


Leukemia, T-cell acute lymphoblastoid 


1 J ID /u 


Hepatic lipase deficiency 


1 3Z4Z / 


Long QT syndrome-2 




vonwmKei synurome, iz.hd\aj 


1 DZ44D 


Erythrokeratoderma, progressive symmetric, 602036 


1 ^77^0 
1 JZ /OU 


Hypogonadotropic hypogonadism due to GNRH deficiency, 

777700 

ZZ / ZlAJ 


1 S77R0 


nypogonauism, nypergonaaoiropic 


1 ^77RO 
1 J Z / oU 


Male pseudohermaphroditism due to defective LH 


1 ^77QO 
1 jZ ly\J 


rrecocious puoeny, maie, l /o4iu 


1 <\77Q0 
1-)Z ly\) 


JLeyaig ceil nypopiasia 


1Dj4j4 


jcniers-uanios synarome, type vi, zz j4uu 




■ nt ■ o Iavq ra/^Arciwa ♦ \;r\o 1 / 1 O 1 fill 

U-Uiis jaxa, recessive, iype i, ziviuu 


1 JHZ /J 


iviaiignam nypennernua susceptiDiiiiy z 


154276 


\4aIionant hvnprth^rtnia Qiicp**r»tihilitv 
iviaj lgiiaiii ll y L/C'l IIICI llllu oUol»wL/ll UHltY J 


154545 


Chronic infections, due to opsonin defect 


154550 


Carbohydrate-deficient glycoprotein syndrome, type lb, 602579 


155555 


[Red hair/fair skin] 


155555 


UV-induced skin damage, vulnerability to 


156232 


Mesomelic dysplasia, Kantaputra type 


156850 


Cataract, congenital, with microphthalmia 


157147 


Abetalipoproteinemia, 200100 
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157170 


Holoprosencephaly-2 


157640 


PEO with mitochondrial DNA deletions, type 1 


158590 


Spinal muscular atrophy-4 


159000 


Muscular dystrophy, limb-girdle, type 1A 


159001 


Muscular dystrophy, limb-girdle, type IB 


160760 


Cardiomyopathy, familial hypertrophic, 1, 192600 


160760 


Central core disease, one form 


160781 


Cardiomyopathy, hypertrophic, mid-left ventricular chamber type 


160900 


Myotonic dystrophy 


162150 


Obestiy with impaired prohormone processing, 600955 


162200 


Neurofibromatosis, type 1 


162200 


Watson syndrome, 193520 


162400 


Neuropathy, hereditary sensory and autonomic, type 1 


163729 


Hypertension, pregnancy-induced 


163950 


Noonan syndrome- 1 


163950 


Cardiofaciocutaneous syndrome, 115150 


164731 


Ovarian carcinoma, 167000 


164770 


Myeloid malignancy, predisposition to 


164953 


Liposarcoma 


167410 


Rhabdomyosarcoma, alveolar, 268220 


168360 


Paraneoplastic sensory neuropathy 


168450 


Hypoparathyroidism, autosomal dominant 


168450 


Hypoparathyroidism, autosomal recessive 


168468 


Metaphyseal chondrodysplasia, Murk Jansen type, 156400 \ 


168500 


Parietal foramina 


169600 


Hailey-Hailey disease 


170500 


Myotonia congenita, atypical acetazolamide-responsive 


170500 


Paramyotonia congenita, 168300 


170500 


Hyperkalemic periodic paralysis 


171190 


Hypertension, essential, 145500 


171650 


Lysosomal acid phosphatase deficiency 


171760 


Hypophosphatasia, adult, 146300 


171760 


Hypophosphatasia, infantile, 241500 


172400 


Hemolytic anemia due to glucosephosphate isomerase deficiency 


172400 


Hydrops fetalis, one form 


172430 


Enolase deficiency 


172471 


Glycogenosis, hepatic, autosomal 


172490 


Phosphorylase kinase deficiency of liver and muscle, 261750 


173470 


Glanzmann thrombasthenia, type B 


173610 


Platelet alpha/delta storage pool deficiency 


173850 


Polio, susceptibility to 


173870 


Xeroderma pigmentosum 


173870 


Fanconi anemia 


173910 


Polycystic kidney disease, adult, type 11 


174000 


Medullary cystic kidney disease, AD 


174900 


Polyposis, juvenile intestinal 


176100 


Porphyria cutanea tarda 


176100 


Porphyria, hepatoerythropoietic 


176450 


Sacral agenesis-1 


176830 


Obesity, adrenal insufficiency, and red hair 


176830 


ACTH deficiency 


176930 


Dysprothrombinemia 
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1 76Q30 


J r^r* villi VlllUlIlClliia 


i / \jy\j\j 


Pitmtarv tnmrvr invocivo 
xiiujuxiy IUI1HJI, IIIVaMVe 


177400 

XII *TV/l/ 


A r\r\f*'\ nrtcf nrkpcthiotir* 
jiL/llva, pUolallGalllClll, 


1 7R300 


PtAcic KiPrpHt tar\/ pr\nrtortitot 1 

x ivsoid, ticicuiiaiy LunKcriiid.i, 1 


178600 


x uijjiuiiaijr uypci icnoiuii, idiiuiidi primary 




ruiiTionary aiveoiar proteinosis, congenital, zodizu 


17QOQ5 


ividie lnieruiiiy 


i ty 1 j j 


ixenai ceii carcinoma, papillary, 1 




Retinal dystrophy, autosomal recessive, childhood-onset 


1 80060 


Retinitis pigmentosa-20 


1 800AQ 

i ouuoy 


Leber congenita] amaurosis-2, 204100 j 


1 R007 1 


Retinitis pigmentosa, autosomal recessive 


IROIOO 


Retinitis pigmentosa- 1 


180105 


i\ciiniii5 pigmentosa- 1 u 


1 80380 


i^ignt oiinaness, congenital stationery, rnouopsin-related 


180380 


rveunius pigmentosa, autosomal recessive 


180380 


ixciiiiiub pigmentosa*-' 1 , autosomal oominant 


180901 


iviaii^udiii iiypcrixiciijiia suscepti unity i, i*oouu 


180901 


fpntnal PArp Hicaqca 1 1*700A 


181405 


oLdpuiupcruncdi spmai muscuiar atropny, iNew tngiano type 


181430 


oidpujupciuiicdi ayiiuromc, myopainic type 


181460 


o^iubiui)Uiiid indnboni, susceptiuinty/resisiance to 


182138 


rviiAiciy-icidicu person aniy traits 


182280 


^TTIJll I _r*pl 1 panrpr r\"F inner 

i3iiiaii~ccii caiiucr ui lung 


182290 


oiiuLii-iYiagciiis synurome 


182380 


uiuc use/ galactose maiaosorption 


182381 


xvciiai giuiUbUIld, z.Jj1\)\J j 


182600 1 


Opa2>lIC pdJdpiCgla-J/\ 


182601 


opaMlW palapiCgld-H 


182860 


r y rupuiKi i oc y losi s 


182860 1 


opiicrucyiosis, recessive 


182860 


jjiiipiucyiosis-z 


1 87000 


opnerocy^tosis-z i 


18*5800 


oympnaiangism, proximal 


186580 


Arth roc utaneo uveal granulomatosis 


186880 


i^euKemia/iympnoma, i -ceil 


186921 


i^euKemia, i -cen acute lympnoDiastic 


187040 


i^euK.emia-1, i-ceu acute lympnoDiastic 


188070 


Bleeding disorder due to defective thromboxane A2 receptor 


188450 


vjuiicr, duoicscent muitmoauiar 


188450 


vjoiter, nonenaemic, simple 


188450 


Hypothyroidism, hereditary congenital 


188826 


oorsoy runuus oystropny, i Joyuu 


189800 


Preeclampsia/eclampsia 


190040 


Meningioma, SIS-related 


190040 


Dermatofibrosarcoma protuberans 


190040 


Giant-cell flbroblastoma 


190195 


Ichthyosiform erythroderma, congenital, 242100 


190195 


Ichthyosis, lamellar, autosomal recessive, 242300 


190198 


Leukemia, T-cell acute lymphoblastic 1 


190300 ] 


Tremor, familial essential, 1 


190605 


Triphalangeal thumb-polysyndactyly syndrome 



1575 



191044 


Cardiomyopathy, familial hypertrophic 


191092 


Tuberous sclerosis-2 


191315 


Insensitivity to pain, congenital, with anhidrosis, 256800 


192090 


Ovarian carcinoma 


192090 


Breast cancer, lobular 


192090 


Endometrial carcinoma 


192090 


Gastric cancer, familial, 137215 


192340 


Diabetes insipidus, neurohypophyseal, 125700 


192974 


Neonatal alloimmune thrombocytopenia 


192974 


Glycoprotein la deficiency 


193300 


Renal cell carcinoma 


193300 


von Hippel-Lindau syndrome 


193500 


Rhabdomyosarcoma, alveolar, 268220 


193500 


Waardenburg syndrome, type I 


193500 


Waardenburg syndrome, type ID, 148820 


193500 


Craniofacial-deafness-hand syndrome, 122880 


201450 


Acyl-CoA dehydrogenase, medium chain, deficiency of 


201460 J 


Acyl-CoA dehydrogenase, long chain, deficiency of 


201475 


VLCAD deficiency 


201810 


3-beta-hydroxysteroid dehydrogenase, type n, deficiency 


203300 


Hermansky-Pudlak syndrome 


203500 


Alkaptonuria 


205100 


Amyotrophic lateral sclerosis, juvenile 


205900 


Anemia, Diamond-Blackfan 


207750 


Hyperlipoproteinemia, type lb 


208250 


Jacobs syndrome 


208400 


Aspartylglucosaminuria 


212138 


Carnitine-acylcamitine translocase deficiency 


216550 


Cohen syndrome 


216900 


Achromatopsia 


217300 


Cornea plana congenita, recessive 


217800 1 


Macular corneal dystrophy 


218030 


Apparent mineralocorticoid excess, hypertension due to 


221770 


Polycystic lipomembranous osteodysplasia with sclerosing 
leukencephalopathy 


221820 


Gliosis, familial progressive subcortical 


222700 


Lysinuric protein intolerance 


222745 


DECR deficiency 


222800 


Hemolytic anemia due to bisphosphoglycerate mutase deficiency 


222900 


Sucrose intolerance 


225500 


Ellis-van Creveld syndrome 


227645 


Fanconi anemia, type C 


227646 


Fanconi anemia, type D 


227650 


Fanconi anemia, type A 


229700 


Fructose-bisphosphatase deficiency 


229800 


[Fructosuria] 


230000 


Fucosidosis 


230400 


Galactosemia 


230800 


Gaucher disease 


230800 


Gaucher disease with cardiovascular calcification 


231550 


Achalasia-addisonianism-alacrimia syndrome 


231670 


Glutaricaciduria, type I 
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ZJIO /J 


uiuiaricaciauna, type ILL. 




oiuiancaciuuria, type HA 




Glycogen storage disease II 


ZjZ/UU 


Glycogen storage disease VI 


ZjZoUU 


Glycogen storage disease VII 


Ldd /UU 


Chronic granulomatous disease due to deficiency of NCF-1 


z,54zUU 


Neurodegeneration with brain iron accumulation 


ZJOZDU 


Homocystinuria due to MTHFR deficiency 


Z30/3U 


Urofacial syndrome 


zj /3UU 


Carbamoylphosphate synthetase I deficiency 


o^o inn 


Van Buchem disease 


ZHUfUU 


Scurvy 


"j/i^onn 

Z4DZUU 


ivraDbe disease 




Norum disease 


24 soon 


risn-eye disease 


2464 SO 


riivio-i^oA jyase aeticiency 


94R^1H 


Mannosidosis, beta* 


Z*toOUU 


Maple syrup urine disease, type la 


Z4501U 


Maple syrup urine disease, type II 


o/i o aaa 


Meckel syndrome 


0 ^n 
ZDUZDU 


Cartilage-hair hypoplasia 


ZjU / W 


Methemoglobinemia due to cytochrome b5 deficiency 


ZjuoOU 


Hypermethioninemia, persistent, autosomal dominant, due to 




methionine adenosyl transferase I/HI deficiency 


£J X 1 f\J 


Mevalonicaciduria 


7S1600 


Microphthalmia, autosomal recessive 




Mucolipidosis II 


9S9snn 


Mucolipidosis III 


ZjZUUU 


Sanfilippo syndrome, type A 


ZjJUUU 


Mucopolysaccharidosis IVA 


ZJ JZJU 


Mulibrey nanism 


Z335UU 


Schwartz-Jampel syndrome 


os^n^n 

ZJUUjU 


Nemaline myopathy-2 




Galactosialidosis 




Neurobl astoma 




Ceroid-lipofuscinosis, neuronal-5, variant late infantile 


7S7700 


Niemann-Pick disease, type A 


7S7700 


Niemann -Pick disease, type B 


Z JOJul 


3-methylglutaconicaciduria, type III 


7^RQOn 
ZJOVUU 


Oroticaciduria 


zjyvuu 


Hyperoxaluria, primary, type 1 


7/;onnn 


Bjomstad syndrome 


zoozuu 


Anemia, hemolytic, due to PK deficiency 


770 inn 

z /U1UU 


Situs inversus viscerum 


270200 


SioPTen-T ar^^nn QvnHrnmp 


272750 


GM2-gangliosidosis, AB variant 


272800 


Tay-Sachs disease 


272800 


[Hex A pseudodeficiency] 


272800 


GM2-gangliosidosis, juvenile, adult 


273800 


Thrombocytopenia, neonatal alloimmune 


273800 


Glanzmann thrombasthenia, type A 


276600 


Tyrosinemia, type II 
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276700 


Tyrosinemia, type I 


276710 


Tyrosinemia, type III 


276900 


Usher syndrome, type 1A 


276901 


Usher syndrome, type 2 


276902 


Usher syndrome, type 3 


277700 


Werner syndrome 


278700 


Xeroderma pigmentosum, group A 


278760 


Xeroderma pigmentosum, group F 


300000 


Opitz G syndrome, type I 


300008 


Nephrolithiasis, type I, 310468 


300008 


Proteinuria, low molecular weight, with hypercalciuric 




nephrocalcinosis 


300008 


Dent disease, 300009 


300008 


Hypophosphatemia, type HI 


300011 


Menkes disease, 309400 


300011 


Occipital horn syndrome, 304150 


300011 


Cutis Iaxa, neonatal 


300031 


Mental retardation, X-linked, FRAXF type 


300044 


Wernicke-Korsakoff syndrome, susceptibility to 


300046 


Mental retardation, X-linked 23, nonspecific 


300047 


Mental retardation, X-linked 20 


300048 


Intestinal pseudoobstruction, neuronal, X-linked 


300049 


Nodular heterotopia, bilateral periventricular 


300049 


BPNH/MR syndrome 


300055 


Mental retardation with psychosis, pyramidal signs, and 




macroorchidism 


300066 


Deafness, X-linked 6, sensorineural 


300071 


Night blindness, congenital stationary, type 2 


300075 


Coffin-Lowry syndrome, 303600 


300077 


Mental retardation, X-linked 29 


300100 


Adrenoleukodystrophy 


300100 


Adrenomyeloneuropathy 


300104 


Mental retardation, X-linked nonspecific, 309541 


300110 


Night blindness, congenital stationary, X-linked incomplete, 




300071 


300123 


Mental retardation with isolated growth hormone deficiency 


300126 


Dyskeratosis congenita- 1, 305000 


300127 


Mental retardation, X-linked, 60 


300310 


Agammaglobulinemia, type 2, X-linked 


300600 


Ocular albinism, Forsius-Eriksson type 


301000 


Thrombocytopenia, X-linked, 313900 


301000 


Wiskott-Aldrich syndrome 


301200 


Amelogenesis imperfecta 


301201 


Amelogenesis imperfecta-3, hypoplastic type 


301220 


Partington syndrome II 


301590 


Anophthalmos-l 


301830 


Arthrogryposis, X-linked (spinal muscular atrophy, infantile, X- 




linked) 


301835 


Arts syndrome 


301845 


Bazex syndrome 


302060 


Noncompaction of left ventricular myocardium, isolated 


302060 


Barth syndrome 
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30? 060 


Cardiomvnnathv Y-linlr^H Hilat^H 30006Q 

\^aiuiuiliyupalliy, .A.-1JI1K.CU UllaLCU, Jl/vvU7 


309060 

Jv-fcUOu 


L-iiuutai uidi iiDroeidSiosis-z 


309^0 


i^anvc-noraii synurome 


JUZoUl 


^narcoi-jYiane- 1 ootii neuropatny , A-iinKea-z, recessive 




Chondrodysplasia punctata, X-linked dominant 


3U3 /uu 


Colorblindness, blue monochromatic 


303800 


Colorblindness, deutan 


303900 


Colorblindness, protan 


1f\Af\Af\ 


Cnarcot-Mane- 1 ootn neuropathy, x-linked-i, dominant, 302800 


.JU4LDU 


Aicardi syndrome 


1f\A 1 1A 


Craniofrontonasal dysplasia 


in/icon 


Diabetes insipidus, nephrogenic 


ins i nn 


Anhidrotic ectodermal dysplasia 




Heterocellular hereditary persistence of fetal hemoglobin, Swiss 
type 




FG syndrome 


30^000 


Favism 




UDru ueiiciency 


30sqoo 


xiemojyiic anemia oue to uoru deficiency 


306000 


vjiycogenosis, A.-iinicea nepauc, lype i 


306000 


vjiycugciiuoia, ^\.-iiiikcu ncpaiic, iypc 11 


306 1 00 


|3 c\r\ o H Q 1 H\/c<T/-»n<ific fc*rY\1 1 o tuna 

vjuiidudi uy&genebis, a. i ieniaie type 


306700 


IxGlilUJJllllla /A 


30609 S 


[rioniobcAUaiiiy, iriaiej 


307 1 SO 


riypenxicnosis, congenital generalized 


3O7R0O 

JU / OVA/ 


nypopnospnaiemia, nereoitary 


30R3 in 


Incontinentia pigmenti, familial 


308800 


Keratosis follicularis spinulosa decalvans 




opastic paraplegia, 312900 


JUoohu 


Hydrocephalus due to aqueductal stenosis, 307000 


mft ft/in 


MAoA syndrome, 303350 


309200 


Manic-depressive illness, X-linked 




Mental retardation, X-linked, syndromic-3, with spastic diplegia 


309500 


Renpenning syndrome-i 


309510 


Mental retardation, X-linked, syndromic-1, with dystomc 
movements, ataxia, and seizures I 


309530 


Mental retardation, X-linked 1, non-dysmorphic 


309548 


Mental retardation, X-linked, FRAXE type 


309585 


Mental retardation, X-linked, syndromic-6, with gynecomastia and 
obesity 


309605 


Mental retardation, X-lmked, syndromic-4, with congenital 
contractures and low fingertip arches 




Mental retardation, X-linked, syndromic-2, with dysmorphism and 
cerebral atrophy 


309620 


Mental rptardation-^kf*lf*tal dv<;nla<iia 


309850 


Brunner syndrome 


309900 


Mucopolysaccharidosis II | 


310300 


Emery-Dreifuss muscular dystrophy 


310400 


Myotubular myopathy, X-linked 


310460 


Myopia-1 


310460 


Bornholm eye disease 


310490 


Cowchock syndrome 
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311050 


Optic atrophy, X-linked 


311200 


Oral-facial-digital syndrome 1 


311300 


Otopalatodigital syndrome, type I 


311510 


Waisman parkinsonism-mental retardation syndrome 


311850 


Phosphoribosyl pyrophosphate synthetase-related gout 


312040 


N syndrome, 310465 


312060 j 


Properdin deficiency, X-linked 


312170 


Pyruvate dehydrogenase deficiency 


312700 


Retinoschisis 


312760 


Turner syndrome 


313400 


Spondyloepiphyseal dysplasia tarda 


313700 


Perineal hypospadias 


313700 


Prostate cancer 


313700 


Spinal and bulbar muscular atrophy of Kennedy, 313200 


313700 


Breast cancer, male, with Reifenstein syndrome 


313700 


Androgen insensitivity, several forms 


314250 


Dystonia-3, torsion, with parkinsonism, Filipino type 


314300 


Goeminne TKCR syndrome 


314400 


Cardiac valvular dysplasia- 1 


314580 


Wieacker-Wolff syndrome 


600040 


Colorectal cancer 


600079 


Colon cancer 


600101 


Deafness, autosomal dominant 2 


600119 


Muscular dystrophy, Duchenne-like, type 2 


600119 


Adhalinopathy, primary 


600138 


Retinitis pigmentosa- 1 1 


600140 


Rubenstein-Taybi syndrome, 180849 


600163 


Long QT syndrome -3 


600173 


SOD, autosomal recessive, T-negative/B -positive type 


600175 


Spinal muscular atrophy, congenital nonprogressive, of lower limbs 


600194 


Ichthyosis bullosa of Siemens, 146800 


600223 


Spinocerebellar ataxia-4 


600231 


Palmoplanar keratoderma, Bothnia type 


600234 


HMG-CoA synthease-2 deficiency 


600243 


Temperature-sensitive apoptosis 


600258 


Colorectal cancer, hereditary nonpolyposis, type 3 


600266 


Resistance/susceptibility to TB, etc. 


600273 


Polycystic kidney disease, infantile severe, with tuberous sclerosis 


600276 


Cerebral arteriopathy with subcortical infarcts and 
leukoencephalopathy, 125310 


600281 


Non-insulin-dependent diabetes mellitus, 125853 


600281 


MOD Y, type 1, 125850 I 


600309 


Atrioventricular canal defect-1 


600310 


Pseudoachondroplasia, 177170 


600310 


Epiphyseal dysplasia, multiple 1, 132400 


600320 


Insulin-dependent diabetes mellitus-5 


600332 


Rippling muscle disease- 1 


600359 


Bartter syndrome, type 2 


600374 


Bardet-Biedl syndrome 4 


600510 


Pigment dispersion syndrome 


600512 


Epilepsy, partial 


600525 


Trichodontoosseous syndrome, 190320 
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6005^6 


Myopathy, congenital 


60059^ 

WUJ7J 


Craniosynostosis, Adelaide type 


600617 


Lipoid adrenal hyperplasia, 201710 


60069 T 


Prostate cancer, 176807 


6006^1 


Enuresis, nocturnal, 1 


600650 


Myopathy due to CPT II deficiency, 255 1 10 


AnnA<n 


PPT Hpfiripiicv henatic tVDe II. 600649 


OUUDDZ 


fin <*cc mitriQnmal dominant 4 

l/VAlllV&d| «UlVJOCI**<*l UUIIUIHU'k » __ — _ — 


OUUOVo 








Ann ao r 


T irwMinsi 


60060R 
OVAAJ7O 


T innmato^i^ mutiole* 151900 


600799 


Ceroid lipofuscinosis, neuronal, variant juvenile type, with granular 
osmiophilic deposits 


600722 


Ceroid lipofuscinosis, neuronal-1, infantile, 256730 


600725 


Holoprosencephaly-3, 142945 


600757 


Orofacial cleft-3 


600759 


Alzheimer disease-4 


600792 


Deafness, autosomal recessive 5 


600807 

UwOv / 


Bronchial asthma 


600808 


Enuresis, nocturnal, 2 


6008 1 1 


Xeroderma pigmentosum, group E, DDB -negative subtype, 278740 


600850 


Schizophrenia disorder-4 


600852 


Retinitis pigmentosa- 17 


600881 


Cataract, congenital, zonular, with sutural opacities 


600882 


Charcot-Marie-Tooth neuropathy-2B 


600897 


Cataract, zonular pulverulent- 1, 116200 


600918 


Cystinuria, type in 


600956 


Persistent Mullerian duct syndrome, type II, 261550 


600957 


Persistent Mullerian duct syndrome, type I, 261550 


600958 


Cardiomyopathy, familial hypertrophic, 4, 115197 


600968 


Gitelman syndrome, 263800 


600975 


Glaucoma 3, primary infantile, B 


600995 


Nephrotic syndrome, idiopathic, steroid-resistant 


600996 


Arrhythmogenic right ventricular dysplasia-2 


601097 


Neuropathy, recurrent, with pressure palsies, 162500 


601097 


Charcot-Marie-Tooth neuropathy- 1 A, 1 18220 


601097 


Dejerine-Sottas disease, PMP22 related, 145900 


601 1 OS 


Pvcnodvsostosis 265800 


601 199 


Neonatal hyperparathyroidism, 239200 


60 1 1 00 

1 1 y y 


Hvnnralremia autosomal dominant 601198 


60 11 99 


Hvnocalciuric hvoercalcemia tVDe I. 145980 


6019^8 


Cerebellar ataxia Cavman tvoe 


601277 


Ichthvosis lamellar tVDe 2 


601284 


Hereditary hemorrhagic telangiectasia-2, 600376 


601295 


Bile acid malabsorption, primary 


601309 


Basal cell carcinoma, sporadic 


601309 


Basal cell nevus syndrome, 109400 


601313 


Polycystic kidney disease, adult type I, 173900 


601369 


Deafness, autosomal dominant 9 


601386 


Deafness, autosomal recessive 12 


601402 


Leukemia, myeloid, acute 



1581 



WO 02/102993 



PCT/US02/08123 



601412 


Deafness, autosomal dominant 7 j 


601414 


Retinitis pigmentosa- 18 


601458 


Inflammatory bowel disease-2 


601493 


Cardiomyopathy, dilated 1C 


601517 


Spinocerebellar ataxia-2, 183090 


601518 


Prostate cancer, hereditary, 1, 176807 


601596 


Charcot-Marie-Tooth neuropathy, demyelinating 


601604 j 


Mycobacterial and salmonella infections, susceptibility to 


601650 


Paraganglioma, familial nonchromaffin, 2 i 


601652 


Glaucoma 1A, primary open angle, juvenile-onset, 137750 


601669 


Hirschsprung disease, one form 


601676 


Acute insulin response 


601682 


Glaucoma 1C, primary open angle 


601691 


Retinitis pigmentosa- 19, 601718 


601691 


Stargardt disease-1, 248200 


601691 


Cone-rod dystrophy 3 


601691 


Fundus flavimaculatus with macular dystrophy, 248200 ! 


601692 


Reis-Bucklers corneal dystrophy 


601692 


Corneal dystrophy, Avellino type 


601692 


Corneal dystrophy, Groenouw type 1,121 900 


601692 


Corneal dystrophy, lattice type I, 122200 


601718 


Retinitis pigmentosa-19 


601744 


Systemic lupus erythematosus, susceptibility to, 1 


601769 


Osteoporosis, involutional 


601769 


Rickets, vitamin D-resistant, 277440 


601771 


Glaucoma 3 A, primary infantile, 231300 


601780 


Ceroid-lipofuscinosis, neuronal-6, variant late infantile 


601785 


Carbohydrate-deficient glycoprotein syndrome, type I, 212065 


601843 


Hypothyroidism, congenital, 274400 


601844 


Pseudohypoaldosteronism type II 


601846 


Muscular dystrophy with rimmed vacuoles 


601863 


Bare lymphocyte syndrome, complementation group C 


601928 


Monilethrix, 158000 


601954 


Muscular dystrophy, limb-girdle, type 2G 


601975 


Ectodermal dysplasia/skin fragility syndrome 


602025 


Obesity/hyperinsulinism, susceptibility to 


602078 


Fibrosis of extraocular muscles, congenital, 2 


602085 


Postaxial Polydactyly, type A2 


602086 


Arrhythmogenic right ventricular dysplasia-3 


602088 


Nephrophthisis, infantile 


602089 


Hemangioma, capillary, hereditary 


602092 


Deafness, autosomal recessive 18 


602094 


Lipodystrophy, familial partial 


602116 


Glioma 


602121 


Deafness, autosomal dominant nonsyndromic sensorineural, 1, 
124900 


602134 


Tremor, familial essential, 2 


602136 


Refsum disease, infantile, 266510 


602136 


Zellweger syndrome-1, 214100 i 


602136 


Adrenoleukodystrophy, neonatal, 202370 


602153 


Monilethrix, 158000 


602216 


Peutz-Jeghers syndrome, 175200 
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OUZZZJ J 


Cone-rod retinal dystrophy-2, 120970 


OUZZZD 


Leber congenital amaurosis, tyjpe III 


ouzz/y \ 


Oculopharyngeal muscular dystorphy, 164300 


OUZZ /V 


Oculopharyngeal muscular dystrophy, autosomal recessive, 257950 


oUZJo3 _J 


FHU-van CYeveld-like svndrome 


uUz403 


Al7h*»imer disease susceptibility to 


OU244/ 


Cnmnarv arterv disease, susceptibility to 


A H A 

6024 6U 


"n^ufn*»cc fiiitnQATTial dominant 15. 602459 


602477 


r?<*Vtrtl9 nr\r\ vnlcinnQ familial / 


AO /I fit 

602491 


T4vnPTliniHf>mia familial combined. 1 


oOzjzz 


Rarttpr cvnHrAme infantile with sensorineural deafness 


OUZjOo 


Hnmncv<;tiniiria-meealoblastic anemia, cbl E type, 236270 


602574 


Deafness, autosomal dominant 12, 601842 


602574 


Deafness, autosomal dominant 8, 601543 


602629 


Dystonia-6, torsion 


602666 


Deafness, autosomal recessive 3, 600316 


602716 


Nephrosis- 1, congenital, Finnish type, 256300 


602772 


Retinitis pitmentosa-24 


602782 


Faisalabad histiocytosis 


602783 


Spastic paraplegia-7 



Mature Polypeptides 

The present invention also encompasses mature forms of a polypeptide having the amino 

5 acid sequence of SEQ ID NO:Y and/or the amino acid sequence encoded by the cDNA in a 
deposited clone. Polynucleotides encoding the mature forms (such as, for example, the 
polynucleotide sequence in SEQ ID NO:X and/or the polynucleotide sequence contained in the 
cDNA of a deposited clone) are also encompassed by the invention. Moreover, fragments or 
variants of these polypeptides (such as, fragments as described herein, polypeptides at least 80%, 

10 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to these polypeptides, or polypeptides 
encoded by a polynucleotide that hybridizes under stringent conditions to the complementary 
strand of the polynucleotide encoding these polypeptides) are also encompassed by the invention. 
In preferred embodiments, these fragments or variants retain one or more functional acitivities of 
the full-length or mature form of the polypeptide (e.g., biological activity (such as, for example, 

15 activity useful in detecting, preventing, diagnosing, prognosticating, treating, and/or ameliorating 
cancer and other hyperproliferative disorders), antigenicity (ability to bind, or compete with a 
polypeptide of the invention for binding, to an anti-polypeptide of the invention antibody), 
immunogenicity (ability to generate antibody which binds to a specific polypeptide of the 
invention), ability to form multimers with polypeptides of the invention, and ability to bind to a 

20 receptor or ligand for a polypeptide of the invention). Antibodies that bind the polypeptides of the 
invention, and polynucleotides encoding these polypeptides are also encompassed by the 
invention. 
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According to the signal hypothesis, proteins secreted by mammalian cells have a signal or 
secretary leader sequence which is cleaved from the mature protein once export of the growing 
protein chain across the rough endoplasmic reticulum has been initiated. Most mammalian cells 
and even insect cells cleave secreted proteins with the same specificity. However, in some cases, 
5 cleavage of a secreted protein is not entirely uniform, which results in two or more mature species 
of the protein. Further, it has long been known that cleavage specificity of a secreted protein is 
ultimately determined by the primary structure of the complete protein, that is, it is inherent in the 
amino acid sequence of the polypeptide. 

Methods for predicting whether a protein has a signal sequence, as well as the cleavage 

10 point for that sequence, are available. For instance, the method of McGeoch, Virus Res. 3:271- 
286 (1985), uses the information from a short N-terminal charged region and a subsequent 
uncharged region of the complete (uncleaved) protein. The method of von Heinje, Nucleic Acids 
Res. 14:4683-4690 (1986) uses the information from the residues surrounding the cleavage site, 
typically residues -13 to +2, where +1 indicates the amino terminus of the secreted protein. The 

15 accuracy of predicting the cleavage points of known mammalian secretory proteins for each of 
these methods is in the range of 75-80%. (von Heinje, supra.) However, the two methods do not 
always produce the same predicted cleavage point(s) for a given protein. 

In the present case, the deduced amino acid sequence of the secreted polypeptide was 
analyzed by a computer program called SignalP (Henrik Nielsen et al., Protein Engineering 10: 1-6 

20 (1997)), which predicts the cellular location of a protein based on the amino acid sequence. As 
part of this computational prediction of localization, the methods of McGeoch and von Heinje are 
incorporated. The analysis of the amino acid sequences of the secreted proteins described herein 
by this program provided the results shown in Table 1 A. 

In specific embodiments, polypeptides of the invention comprise, or alternatively consist 

25 of, the predicted mature form of the polypeptide as delineated in columns 14 and 15 of Table 1A. 
Moreover, fragments or variants of these polypeptides (such as, fragments as described herein, 
polypeptides at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to these 
polypeptides, or polypeptides encoded by a polynucleotide that hybridizes under stringent 
conditions to the complementary strand of the polynucleotide encoding these polypeptides) are 

30 also encompassed by the invention. In preferred embodiments, these fragments or variants retain 
one or more functional acitivities of the full-length or mature form of the polypeptide (e.g., 
biological activity (such as, for example, activity useful in detecting, preventing, diagnosing, 
prognosticating, treating, and/or ameliorating cancer and other hyperproliferative disorders), 
antigenicity (ability to bind, or compete with a polypeptide of the invention for binding, to an anti- 

35 polypeptide of the invention antibody), immunogenicity (ability to generate antibody which binds 
to a specific polypeptide of the invention), ability to form multimers with polypeptides of the 
invention, and ability to bind to a receptor or ligand for a polypeptide of the invention). 
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Antibodies that bind the polypeptides of the invention, and polynucleotides encoding these 
polypeptides are also encompassed by the invention. 

Polynucleotides encoding proteins comprising, or consisting of, the predicted mature form 
of polypeptides of the invention (e.g., polynucleotides having the sequence of SEQ ID NO: X 
(Table I A, column 4), the sequence delineated in columns 7 and 8 of Table 1A, and a sequence 
encoding the mature polypeptide delineated in columns 14 and 15 of Table 1A (e.g., the sequence 
of SEQ ID NO:X encoding the mature polypeptide delineated in columns 14 and 15 of Table 1)) 
are also encompassed by the invention, as are fragments or variants of these polynucleotides (such 
as, fragments as described herein, polynucleotides at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 
99%, or 100% identical to these polyncueotides, and nucleic acids which hybridizes under 
stringent conditions to the complementary strand of the polynucleotide). 

As one of ordinary skill would appreciate, however, cleavage sites sometimes vary from 
organism to organism and cannot be predicted with absolute certainty. Accordingly, the present 
invention provides secreted polypeptides having a sequence shown in SEQ ID NO:Y which have 
an N-terminus beginning within 15 residues of the predicted cleavage point (i.e., having 1, 2, 3, 4, 
5, 6, 7, 8 , 9, 10, 1 1, 12, 13, 14, or 15 more or less contiguous residues of SEQ ID NO:Y at the N- 
terminus when compared to the predicted mature form of the polypeptide (e.g., the mature 
polypeptide delineated in columns 14 and 15 of Table 1). Similarly, it is also recognized that in 
some cases, cleavage of the signal sequence from a secreted protein is not entirely uniform, 
resulting in more than one secreted species. These polypeptides, and the polynucleotides encoding 
such polypeptides, are contemplated by the present invention. 

Moreover, the signal sequence identified by the above analysis may not necessarily 
predict the naturally occurring signal sequence. For example, the naturally occurring signal 
sequence may be further upstream from the predicted signal sequence. However, it is likely that 
the predicted signal sequence will be capable of directing the secreted protein to the ER. 
Nonetheless, the present invention provides the mature protein produced by expression of the 
polynucleotide sequence of SEQ ID NO:X and/or the polynucleotide sequence contained in the 
cDNA of a deposited clone, in a mammalian cell (e.g., COS cells, as desribed below). These 
polypeptides, and the polynucleotides encoding such polypeptides, are contemplated by the 
30 present invention. 



15 



20 



25 



Polynucleotide and Polypeptide Variants 

The present invention is also directed to variants of the polynucleotide sequence disclosed 
in SEQ ID NO:X or the complementary strand thereto, nucleotide sequences encoding the 
polypeptide of SEQ ID NO:Y, the nucleotide sequence of SEQ ID NO:X that encodes the 
polypeptide sequence as defined in columns 13 and 14 of Table 1A, nucleotide sequences 
encoding the polypeptide sequence as defined in columns 13 and 14 of Table 1A. the nucleotide 
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sequence of SEQ ED NO:X encoding the polypeptide sequence as defined in Table IB, the 
nucleotide sequence as defined in columns 8 and 9 of Table 2, nucleotide sequences encoding the 
polypeptide encoded by the nucleotide sequence as defined in columns 8 and 9 of Table 2, the 
nucleotide sequence as defined in column 6 of Table 1C, nucleotide sequences encoding the 
5 polypeptide encoded by the nucleotide sequence as defined in column 6 of Table 1C, the cDNA 
sequence contained in ATCC Deposit No:Z, nucleotide sequences encoding the polypeptide 
encoded by the cDNA sequence contained in ATCC Deposit No:Z, and/or nucleotide sequences 
encoding a mature (secreted) polypeptide encoded by the cDNA sequence contained in ATCC 
Deposit No:Z. 

10 The present invention also encompasses variants of the polypeptide sequence disclosed in 

SEQ ID NO:Y, the polypeptide as defined in columns 13 and 14 of Table 1A, the polypeptide 
sequence as defined in columns 6 and 7 of Table 1B.1, a polypeptide sequence encoded by the 
polynucleotide sequence in SEQ ID NO:X, a polypeptide sequence encoded by the nucleotide 
sequence as defined in columns 8 and 9 of Table 2, a polypeptide sequence encoded by the 

15 nucleotide sequence as defined in column 6 of Table 1C, a polypeptide sequence encoded by the 
complement of the polynucleotide sequence in SEQ ID NO:X, the polypeptide sequence encoded 
by the cDNA sequence contained in ATCC Deposit No:Z and/or a mature (secreted) polypeptide 
encoded by the cDNA sequence contained in ATCC Deposit No:Z. 

"Variant" refers to a polynucleotide or polypeptide differing from the polynucleotide or 

20 polypeptide of the present invention, but retaining essential properties thereof. Generally, variants 
are overall closely similar, and, in many regions, identical to the polynucleotide or polypeptide of 
the present invention. 

Thus, one aspect of the invention provides an isolated nucleic acid molecule comprising, 
or alternatively consisting of, a polynucleotide having a nucleotide sequence selected from the 

25 group consisting of: (a) a nucleotide sequence described in SEQ ID NO:X or contained in the 
cDNA sequence of ATCC Deposit No:Z; (b) a nucleotide sequence in SEQ ID NO:X or the cDNA 
in ATCC Deposit No:Z which encodes the complete amino acid sequence of SEQ ID NO:Y or the 
complete amino acid sequence encoded by the cDNA in ATCC Deposit No:Z; (c) a nucleotide 
sequence in SEQ ID NO:X or the cDNA in ATCC Deposit No:Z which encodes a mature 

30 polypeptide (i.e., a secreted polypeptide (e.g., as delineated in columns 14 and 15 of Table 1A)); 
(d) a nucleotide sequence in SEQ ID NO:X or the cDNA sequence of ATCC Deposit No:Z, which 
encodes a biologically active fragment of a polypeptide; (e) a nucleotide sequence in SEQ ID 
NO:X or the cDNA sequence of ATCC Deposit No:Z, which encodes an antigenic fragment of a 
polypeptide; (f) a nucleotide sequence encoding a polypeptide comprising the complete amino 

35 acid sequence of SEQ ID NO.Y or the complete amino acid sequence encoded by the cDNA in 
ATCC Deposit No:Z; (g) a nucleotide sequence encoding a mature polypeptide of the amino acid 
sequence of SEQ ID NO:Y (i.e., a secreted polypeptide (e.g., as delineated in columns 14 and 15 
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of Table 1 A)) or a mature polypeptide of the amino acid sequence encoded by the cDNA in ATCC 
Deposit No:Z ; (h) a nucleotide sequence encoding a biologically active fragment of a polypeptide 
having the complete amino acid sequence of SEQ ID NO: Y or the complete amino acid sequence 
encoded by the cDNA in ATCC Deposit No:Z; (i) a nucleotide sequence encoding an antigenic 
5 fragment of a polypeptide having the complete amino acid sequence of SEQ ID NO:Y or the 
complete amino acid sequence encoded by the cDNA in ATCC Deposit No:Z; and (j) a nucleotide 
sequence complementary to any of the nucleotide sequences in (a), (b), (c), (d), (e), (f), (g)» (h), or 
(i) above. 

The present invention is also directed to nucleic acid molecules which comprise, or 
10 alternatively consist of, a nucleotide sequence which is at least 80%, 85%, 90%, 95%, 96%, 97%, 
98%, 99% or 100%, identical to, for example, any of the nucleotide sequences in (a), (b), (c), (d), 
(e), (f)> (g)» 00> 0), or 0) above, the nucleotide coding sequence in SEQ ID NO:X or the 
complementary strand thereto, the nucleotide coding sequence of the cDNA contained in ATCC 
Deposit No:Z or the complementary strand thereto, a nucleotide sequence encoding the 
1 5 polypeptide of SEQ ID NO: Y, a nucleotide sequence encoding a polypeptide sequence encoded by 
the nucleotide sequence in SEQ ID NO:X, a polypeptide sequence encoded by the complement of 
the polynucleotide sequence in SEQ ID NO:X, a nucleotide sequence encoding the polypeptide 
encoded by the cDNA contained in ATCC Deposit No:Z, the nucleotide coding sequence in SEQ 
ID NO:X as defined in columns 8 and 9 of Table 2 or the complementary strand thereto, a 
20 nucleotide sequence encoding the polypeptide encoded by the nucleotide sequence in SEQ ID 
NO:X as defined in columns 8 and 9 of Table 2 or the complementary strand thereto, the 
nucleotide coding sequence in SEQ ID NO:B as defined in column 6 of Table 1C or the 
complementary strand thereto, a nucleotide sequence encoding the polypeptide encoded by the 
nucleotide sequence in SEQ ID NO:B as defined in column 6 of Table 1C or the complementary 
25 strand thereto, the nucleotide sequence in SEQ ID NO:X encoding the polypeptide sequence as 
defined in columns 6 and 7 of Table IB J or the complementary strand thereto, nucleotide 
sequences encoding the polypeptide as defined in column 6 and 7 of Table 1B.1 or the 
complementary strand thereto, and/or polynucleotide fragments of any of these nucleic acid 
molecules (e.g., those fragments described herein). Polynucleotides which hybridize to the 
30 complement of these nucleic acid molecules under stringent hybridization conditions or 
alternatively, under lower stringency conditions, are also encompassed by the invention, as are 
polypeptides encoded by these polynucleotides and nucleic acids. 

In a preferred embodiment, the invention encompasses nucleic acid molecules which 
comprise, or alternatively, consist of a polynucleotide which hybridizes under stringent 
35 hybridization conditions, or alternatively, under lower stringency conditions, to a polynucleotide in 
(a), (b), (c), (d), (e), (f), (g), (h), or (i), above, as are polypeptides encoded by these 
polynucleotides. In another preferred embodiment, polynucleotides which hybridize to the 
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complement of these nucleic acid molecules under stringent hybridization conditions, or 
alternatively, under lower stringency conditions, are also encompassed by the invention, as are 
polypeptides encoded by these polynucleotides. 

In another embodiment, the invention provides a purified protein comprising, or 
5 alternatively consisting of, a polypeptide having an amino acid sequence selected from the group 
consisting of: (a) the complete amino acid sequence of SEQ ID NO:Y or the complete amino acid 
sequence encoded by the cDNA in ATCC Deposit No:Z; (b) the amino acid sequence of a mature 
(secreted) form of a polypeptide having the amino acid sequence of SEQ ID NO:Y (e.g., as 
delineated in columns 14 and 15 of Table 1A) or a mature form of the amino acid sequence 

10 encoded by the cDNA in ATCC Deposit No:Z mature; (c) the amino acid sequence of a 
biologically active fragment of a polypeptide having the complete amino acid sequence of SEQ ID 
NO:Y or the complete amino acid sequence encoded by the cDNA in ATCC Deposit No:Z; and 
(d) the amino acid sequence of an antigenic fragment of a polypeptide having the complete amino 
acid sequence of SEQ ID NO:Y or the complete amino acid sequence encoded by the cDNA in 

15 ATCC Deposit No:Z. 

The present invention is also directed to proteins which comprise, or alternatively consist 
of, an amino acid sequence which is at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or 
100%, identical to, for example, any of the amino acid sequences in (a), (b), (c), or (d), above, the 
amino acid sequence shown in SEQ ID NO:Y, the amino acid sequence encoded by the cDNA 

20 contained in ATCC Deposit No:Z, the amino acid sequence of the polypeptide encoded by the 
nucleotide sequence in SEQ ID NO:X as defined in columns 8 and 9 of Table 2, the amino acid 
sequence of the polypeptide encoded by the nucleotide sequence in SEQ ID NO:B as defined in 
column 6 of Table 1C, the amino acid sequence as defined in columns 6 and 7 of Table 1B.1, an 
amino acid sequence encoded by the nucleotide sequence in SEQ ID NO:X, and an amino acid 

25 sequence encoded by the complement of the polynucleotide sequence in SEQ ID NO:X. 
Fragments of these polypeptides are also provided (e.g., those fragments described herein). Further 
proteins encoded by polynucleotides which hybridize to the complement of the nucleic acid 
molecules encoding these amino acid sequences under stringent hybridization conditions or 
alternatively, under lower stringency conditions, are also encompassed by the invention, as are the 

30 polynucleotides encoding these proteins. 

By a nucleic acid having a nucleotide sequence at least, for example, 95% "identical" to a 
reference nucleotide sequence of the present invention, it is intended that the nucleotide sequence 
of the nucleic acid is identical to the reference sequence except that the nucleotide sequence may 
include up to five point mutations per each 100 nucleotides of the reference nucleotide sequence 

35 encoding the polypeptide. In other words, to obtain a nucleic acid having a nucleotide sequence at 
least 95% identical to a reference nucleotide sequence, up to 5% of the nucleotides in the reference 
sequence may be deleted or substituted with another nucleotide, or a number of nucleotides up to 
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5% of the total nucleotides in the reference sequence may be inserted into the reference sequence. 
The query sequence may be an entire sequence referred to in Table IB or 2 as the ORF (open 
reading frame), or any fragment specified as described herein. 

As a practical matter, whether any particular nucleic acid molecule or polypeptide is at 
5 least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a nucleotide sequence of the 
present invention can be determined conventionally using known computer programs. A preferred 
method for determining the best overall match between a query sequence (a sequence of the 
present invention) and a subject sequence, also referred to as a global sequence alignment, can be 
determined using the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. 

10 App. Biosci. 6:237-245 (1990)). In a sequence alignment the query and subject sequences are both 
DNA sequences. An RNA sequence can be compared by converting U's to T's. The result of said 
global sequence alignment is expressed as percent identity. Preferred parameters used in a 
FASTDB alignment of DNA sequences to calculate percent identity are: Matrix=Unitary, k- 
tuple=4, Mismatch Penalty=l, Joining Penalty=30, Randomization Group Length=0, Cutoff 

15 Score=l, Gap Penalty=5, Gap Size Penalty 0.05, Window Size=500 or the length of the subject 
nucleotide sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence because of 5' or 3' deletions, not 
because of internal deletions, a manual correction must be made to the results. This is because the 
FASTDB program does not account for 5' and 3' truncations of the subject sequence when 

20 calculating percent identity. For subject sequences truncated at the 5' or 3' ends, relative to the 
query sequence, the percent identity is corrected by calculating the number of bases of the query 
sequence that are 5* and 3* of the subject sequence, which are not matched/aligned, as a percent of 
the total bases of the query sequence. Whether a nucleotide is matched/aligned is determined by 
results of the FASTDB sequence alignment. This percentage is then subtracted from the percent 

25 identity, calculated by the above FASTDB program using the specified parameters, to arrive at a 
final percent identity score. This corrected score is what is used for the purposes of the present 
invention. Only bases outside the 5' and 3' bases of the subject sequence, as displayed by the 
FASTDB alignment, which are not. matched/aligned with the query sequence, are calculated for 
the purposes of manually adjusting the percent identity score. 

30 For example, a 90 base subject sequence is aligned to a 100 base query sequence to 

determine percent identity. The deletions occur at the 5* end of the subject sequence and 
therefore, the FASTDB alignment does not show a matched/alignment of the first 10 bases at 5' 
end. The 10 unpaired bases represent 10% of the sequence (number of bases at the 5' and 3' ends 
not matched/total number of bases in the query sequence) so 10% is subtracted from the percent 

35 identity score calculated by the FASTDB program. If the remaining 90 bases were perfectly 
matched the final percent identity would be 90%. In another example, a 90 base subject sequence 
is compared with a 100 base query sequence. This time the deletions are internal deletions so that 
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there are no bases on the 5' or 3* of the subject sequence which are not matched/aligned with the 
query. In this case the percent identity calculated by FASTDB is not manually corrected. Once 
again, only bases 5' and 3' of the subject sequence which are not matched/aligned with the query 
sequence are manually corrected for. No other manual corrections are to be made for the purposes 
5 of the present invention. 

By a polypeptide having an amino acid sequence at least, for example, 95% "identical" to 
a query amino acid sequence of the present invention, it is intended that the amino acid sequence 
of the subject polypeptide is identical to the query sequence except that the subject polypeptide 
sequence may include up to five amino acid alterations per each 100 amino acids of the query 

10 amino acid sequence. In other words, to obtain a polypeptide having an amino acid sequence at 
least 95% identical to a query amino acid sequence, up to 5% of the amino acid residues in the 
subject sequence may be inserted, deleted, (indels) or substituted with another amino acid. These 
alterations of the reference sequence may occur at the amino or carboxy terminal positions of the 
reference amino acid sequence or anywhere between those terminal positions, interspersed either 

15 individually among residues in the reference sequence or in one or more contiguous groups within 
the reference sequence. 

As a practical matter, whether any particular polypeptide is at least 80%, 85%, 90%, 95%, 
96%, 97%, 98% or 99% identical to, for instance, the amino acid sequence of a polypeptide 
referred to in Table 1A (e.g., the amino acid sequence delineated in columns 14 and 15) or a 

20 fragment thereof, Table 1B.1 (e.g., the amino acid sequence identified in column 6) or a fragment 
thereof, Table 2 (e.g., the amino acid sequence of the polypeptide encoded by the polynucleotide 
sequence defined in columns 8 and 9 of Table 2) or a fragment thereof, the amino acid sequence of 
the polypeptide encoded by the polynucleotide sequence in SEQ ID NO:B as defined in column 6 
of Table 1C or a fragment thereof, the amino acid sequence of the polypeptide encoded by the 

25 nucleotide sequence in SEQ ID NO:X or a fragment thereof, or the amino acid sequence of the 
polypeptide encoded by cDNA contained in ATCC Deposit No:Z, or a fragment thereof, the amino 
acid sequence of a mature (secreted) polypeptide encoded by cDNA contained in ATCC Deposit 
No:Z, or a fragment thereof, can be determined conventionally using known computer programs. 
A preferred method for determining the best overall match between a query sequence (a sequence 

30 of the present invention) and a subject sequence, also referred to as a global sequence alignment, 
can be determined using the FASTDB computer program based on the algorithm of Brutlag et al. 
(Comp. App. Biosci.6:237-245 (1990)). In a sequence alignment the query and subject sequences 
are either both nucleotide sequences or both amino acid sequences. The result of said global 
sequence alignment is expressed as percent identity. Preferred parameters used in a FASTDB 

35 amino acid alignment are: Matrix=PAM 0, k-tuple=2, Mismatch Penalty=l, Joining Penalty=20, 
Randomization Group Length=0, Cutoff Score=l, Window Size=sequence length, Gap Penalty=5, 
Gap Size Penalty=0.05, Window Size=500 or the length of the subject amino acid sequence, 
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whichever is shorter. 

If the subject sequence is shorter than the query sequence due to N- or C-terminal 
deletions, not because of internal deletions, a manual correction must be made to the results. This 
is because the FASTDB program does not account for N- and C-terminal truncations of the subject 
sequence when calculating global percent identity. For subject sequences truncated at the N- and 
C-termini, relative to the query sequence, the percent identity is corrected by calculating the 
number of residues of the query sequence that are N- and C-terminal of the subject sequence, 
which are not matched/aligned with a corresponding subject residue, as a percent of the total bases 
of the query sequence. Whether a residue is matched/aligned is determined by results of the 
FASTDB sequence alignment. This percentage is then subtracted from the percent identity, 
calculated by the above FASTDB program using the specified parameters, to arrive at a final 
percent identity score. This final percent identity score is what is used for the purposes of the 
present invention. Only residues to the N- and C-termini of the subject sequence, which are not 
matched/aligned with the query sequence, are considered for the purposes of manually adjusting 
the percent identity score. That is, only query residue positions outside the farthest N- and C- 
terminal residues of the subject sequence. 

For example, a 90 amino acid residue subject sequence is aligned with a 100 residue query 
sequence to determine percent identity. The deletion occurs at the N-terminus of the subject 
sequence and therefore, the FASTDB alignment does not show a matching/alignment of the first 
10 residues at the N-terminus. The 10 unpaired residues represent 10% of the sequence (number 
of residues at the N- and C- termini not matched/total number of residues in the query sequence) 
so 10% is subtracted from the percent identity score calculated by the FASTDB program. If the 
remaining 90 residues were perfectly matched the final percent identity would be 90%. In another 
example, a 90 residue subject sequence is compared with a 100 residue query sequence. This time 
the deletions are internal deletions so there are no residues at the N- or C-termini of the subject 
sequence which are not matched/aligned with the query. In this case the percent identity 
calculated by FASTDB is not manually corrected. Once again, only residue positions outside the 
N- and C-terminal ends of the subject sequence, as displayed in the FASTDB alignment, which 
are not matched/aligned with the query sequnce are manually corrected for. No other manual 
corrections are to made for the purposes of the present invention. 

The polynucleotide variants of the invention may contain alterations in the coding regions, 
non-coding regions, or both. Especially preferred are polynucleotide variants containing 
alterations which produce silent substitutions, additions, or deletions, but do not alter the 
properties or activities of the encoded polypeptide. Nucleotide variants produced by silent 
substitutions due to the degeneracy of the genetic code are preferred. Moreover, polypeptide 
variants in which less than 50, less than 40, less than 30, less than 20, less than 10, or 5-50, 5-25, 
5-10, 1-5, or 1-2 amino acids are substituted, deleted, or added in any combination are also 
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preferred. Polynucleotide variants can be produced for a variety of reasons, e.g., to optimize 
codon expression for a particular host (change codons in the human mRNA to those preferred by a 
bacterial host such as E. coli). 

Naturally occurring variants are called "allelic variants," and refer to one of several 
5 alternate forms of a gene occupying a given locus on a chromosome of an organism. (Genes II, 
Lewin, B. f ed., John Wiley & Sons, New York (1985)). These allelic variants can vary at either 
the polynucleotide and/or polypeptide level and are included in the present invention. 
Alternatively, non-naturally occurring variants may be produced by mutagenesis techniques or by 
direct synthesis. 

10 Using known methods of protein engineering and recombinant DNA technology, variants 

may be generated to improve or alter the characteristics of the polypeptides of the present 
invention. For instance, one or more amino acids can be deleted from the N-terminus or C- 
terminus of the polypeptide of the present invention without substantial loss of biological function. 
As an example, Ron et al. (J. Biol. Chem. 268: 2984-2988 (1993)) reported variant KGF proteins 

15 having heparin binding activity even after deleting 3, 8, or 27 amino-terrninal amino acid residues. 
Similarly, Interferon gamma exhibited up to ten times higher activity after deleting 8-10 amino 
acid residues from the carboxy terminus of this protein. (Dobeli et al., J. Biotechnology 7:199-216 
(1988).) 

Moreover, ample evidence demonstrates that variants often retain a biological activity 

20 similar to that of the naturally occurring protein. For example, Gayle and coworkers (J. Biol. 
Chem. 268:22105-22111 (1993)) conducted extensive mutational analysis of human cytokine IL- 
la. They used random mutagenesis to generate over 3,500 individual IL-la mutants that averaged 
2.5 amino acid changes per variant over the entire length of the molecule. Multiple mutations 
were examined at every possible amino acid position. The investigators found that "[m]ost of the 

25 molecule could be altered with little effect on either [binding or biological activity]." In fact, only 
23 unique amino acid sequences, out of more than 3,500 nucleotide sequences examined, produced 
a protein that significantly differed in activity from wild-type. 

Furthermore, even if deleting one or more amino acids from the N-terminus or C-terminus 
of a polypeptide results in modification or loss of one or more biological functions, other 

30 biological activities may still be retained. For example, the ability of a deletion variant to induce 
and/or to bind antibodies which recognize the secreted form will likely be retained when less than 
the majority of the residues of the secreted form are removed from the N-terminus or C-terminus. 
Whether a particular polypeptide lacking N- or C-terminal residues of a protein retains such 
immunogenic activities can readily be determined by routine methods described herein and 

35 otherwise known in the art. 

Thus, the invention further includes polypeptide variants which show a biological or 
functional activity of the polypeptides of the invention (such as, for example, activity useful in 
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detecting, preventing, diagnosing, prognosticating, treating, and/or ameliorating cardiovascular 
disorders). Such variants include deletions, insertions, inversions, repeats, and substitutions 
selected according to general rules known in the art so as have little effect on activity. 

The present application is directed to nucleic acid molecules at least 80%, 85%, 90%, 
5 95%, 96%, 97%, 98%, 99% or 100% identical to the nucleic acid sequences disclosed herein, (e.g., 
encoding a polypeptide having the amino acid sequence of an N and/or C terminal deletion), 
irrespective of whether they encode a polypeptide having functional activity. This is because even 
where a particular nucleic acid molecule does not encode a polypeptide having functional activity, 
one of skill in the art would still know how to use the nucleic acid molecule, for instance, as a 

10 hybridization probe or a polymerase chain reaction (PCR) primer. Uses of the nucleic acid 
molecules of the present invention that do not encode a polypeptide having functional activity 
include, inter alia, (1) isolating a gene or allelic or splice variants thereof in a cDNA library; (2) in 
situ hybridization (e.g., "FISH") to metaphase chromosomal spreads to provide precise 
chromosomal location of the gene, as described in Verma et al., Human Chromosomes: A Manual 

15 of Basic Techniques, Pergamon Press, New York (1988); (3) Northern Blot analysis for detecting 
mRNA expression in specific tissues (e.g., normal or diseased tissues); and (4) in situ 
hybridization (e.g., histochemistry) for detecting mRNA expression in specific tissues (e.g., 
normal or diseased tissues). 

Preferred, however, are nucleic acid molecules having sequences at least 80%, 85%, 90%, 

20 95%, 96%, 97%, 98%, 99% or 100% identical to the nucleic acid sequences disclosed herein, 
which do, in fact, encode a polypeptide having functional activity. By a polypeptide having 
"functional activity" is meant, a polypeptide capable of displaying one or more known functional 
activities associated with a full-length (complete) protein and/or a mature (secreted) protein of the 
invention. Such functional activities include, but are not limited to, biological activity (such as, 

25 for example, activity useful in detecting, preventing, diagnosing, prognosticating, treating, and/or 
ameliorating cancer and other hyperproliferative diseases and disorders), antigenicity (ability to 
bind, or compete with a polypeptide of the invention for binding, to an anti-polypeptide of the 
invention antibody), immunogenicity (ability to generate antibody which binds to a specific 
polypeptide of the invention), ability to form multimers with polypeptides of the invention, and 

30 ability to bind to a receptor or ligand for a polypeptide of the invention. 

The functional activity of the polypeptides, and fragments, variants and derivatives of the 
invention, can be assayed by various methods. 

For example, in one embodiment where one is assaying for the ability to bind or compete 
with a full-length polypeptide of the present invention for binding to an anti-polypetide antibody, 

35 various immunoassays known in the art can be used, including but not limited to, competitive and 
non-competitive assay systems using techniques such as radioimmunoassays, ELISA (enzyme 
linked immunosorbent assay), "sandwich" immunoassays, immunoradiometric assays, gel 
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diffusion precipitation reactions, immunodiffusion assays, in situ immunoassays (using colloidal 
gold, enzyme or radioisotope labels, for example), western blots, precipitation reactions, 
agglutination assays (e.g., gel agglutination assays, hemagglutination assays), complement fixation 
assays, immunofluorescence assays, protein A assays, and immunoelectrophoresis assays, etc. In 
5 one embodiment, antibody binding is detected by detecting a label on the primary antibody. In 
another embodiment, the primary antibody is detected by detecting binding of a secondary 
antibody or reagent to the primary antibody. In a further embodiment, the secondary antibody is 
labeled. Many means are known in the art for detecting binding in an immunoassay and are within 
the scope of the present invention. 

10 In another embodiment, where a ligand is identified, or the ability of a polypeptide 

fragment, variant or derivative of the invention to multimerize is being evaluated, binding can be 
assayed, e.g., by means well-known in the art, such as, for example, reducing and non-reducing gel 
chromatography, protein affinity chromatography, and affinity blotting. See generally, Phizicky et 
al., Microbiol. Rev. 59:94-123 (1995). In another embodiment, the ability of physiological 

15 correlates of a polypeptide of the present invention to bind to a substrate(s) of the polypeptide of 
the invention can be routinely assayed using techniques known in the art. 

In addition, assays described herein (see Examples) and otherwise known in the art may 
routinely be applied to measure the ability of polypeptides of the present invention and fragments, 
variants and derivatives thereof to elicit polypeptide related biological activity (either in vitro or in 

20 vivo). Other methods will be known to the skilled artisan and are within the scope of the 
invention. 

Of course, due to the degeneracy of the genetic code, one of ordinary skill in the art will 
immediately recognize that a large number of the nucleic acid molecules having a sequence at 
least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to, for example, the nucleic 

25 acid sequence of the cDNA contained in ATCC Deposit No:Z, the nucleic acid sequence referred 
to in Table IB (SEQ ID NO:X), the nucleic acid sequence disclosed in Table 1 A (e.g., the nucleic 
acid sequence delineated in columns 7 and 8), the nucleic acid sequence disclosed in Table 2 (e.g., 
the nucleic acid sequence delineated in columns 8 and 9) or fragments thereof, will encode 
polypeptides "having functional activity." In fact, since degenerate variants of any of these 

30 nucleotide sequences all encode the same polypeptide, in many instances, this will be clear to the 
skilled artisan even without performing the above described comparison assay. It will be further 
recognized in the art that, for such nucleic acid molecules that are not degenerate variants, a 
reasonable number will also encode a polypeptide having functional activity. This is because the 
skilled artisan is fully aware of amino acid substitutions that are either less likely or not likely to 

35 significantly effect protein function (e.g., replacing one aliphatic amino acid with a second 
aliphatic amino acid), as further described below. 
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For example, guidance concerning how to make phenotypically silent amino acid 
substitutions is provided in Bowie et al., "Deciphering the Message in Protein Sequences: 
Tolerance to Amino Acid Substitutions," Science 247:1306-1310 (1990), wherein the authors 
indicate that there are two main strategies for studying the tolerance of an amino acid sequence to 
change. 

The first strategy exploits the tolerance of amino acid substitutions by natural selection 
during the process of evolution. By comparing amino acid sequences in different species, 
conserved amino acids can be identified. These conserved amino acids are likely important for 
protein function. In contrast, the amino acid positions where substitutions have been tolerated by 
natural selection indicates that these positions are not critical for protein function. Thus, positions 
tolerating amino acid substitution could be modified while still maintaining biological activity of 
the protein. 

The second strategy uses genetic engineering to introduce amino acid changes at specific 
positions of a cloned gene to identify regions critical for protein function. For example, site 
directed mutagenesis or alanine-scanning mutagenesis (introduction of single alanine mutations at 
every residue in the molecule) can be used. See Cunningham and Wells, Science 244:1081-1085 
(1989). The resulting mutant molecules can then be tested for biological activity. 

As the authors state, these two strategies have revealed that proteins are surprisingly 
tolerant of amino acid substitutions. The authors further indicate which amino acid changes are 
likely to be permissive at certain amino acid positions in the protein. For example, most buried 
(within the tertiary structure of the protein) amino acid residues require nonpolar side chains, 
whereas few features of surface side chains are generally conserved. Moreover, tolerated 
conservative amino acid substitutions involve replacement of the aliphatic or hydrophobic amino 
acids Ala, Val, Leu and He; replacement of the hydroxyl residues Ser and Thr; replacement of the 
acidic residues Asp and Glu; replacement of the amide residues Asn and Gin, replacement of the 
basic residues Lys, Arg, and His; replacement of the aromatic residues Phe, Tyr, and Tip, and 
replacement of the small-sized amino acids Ala, Ser, Thr, Met, and Gly. 

Besides conservative amino acid substitution, variants of the present invention include (i) 
substitutions with one or more of the non-conserved amino acid residues, where the substituted 
amino acid residues may or may not be one encoded by the genetic code, or (ii) substitutions with 
one or more of the amino acid residues having a substituent group, or (iii) fusion of the mature 
polypeptide with another compound, such as a compound to increase the stability and/or solubility 
of the polypeptide (for example, polyethylene glycol), (iv) fusion of the polypeptide with 
additional amino acids, such as, for example, an IgG Fc fusion region peptide, serum albumin 
(preferably human serum albumin) or a fragment thereof, or leader or secretory sequence, or a 
sequence facilitating purification, or (v) fusion of the polypeptide with another compound, such as 
albumin (including but not limited to recombinant albumin (see, e.g., U.S. Patent No. 5,876,969, 
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issued March 2, 1999, EP Patent 0 413 622, and U.S. Patent No. 5.766,883, issued June 16, 1998, 
herein incorporated by reference in their entirety)). Such variant polypeptides are deemed to be 
within the scope of those skilled in the art from the teachings herein. 

For example, polypeptide variants containing amino acid substitutions of charged amino 
5 acids with other charged or neutral amino acids may produce proteins with improved 
characteristics, such as less aggregation. Aggregation of pharmaceutical formulations both 
reduces activity and increases clearance due to the aggregate's immunogenic activity. See 
Pinckard et a)., Clin. Exp. Immunol. 2:331-340 (1967); Robbins et aL, Diabetes 36: 838-845 
(1987); Cleland et al., Crit. Rev. Therapeutic Drug Carrier Systems 10:307-377 (1993). 

10 A further embodiment of the invention relates to polypeptides which comprise the amino 

acid sequence of a polypeptide having an amino acid sequence which contains at least one amino 
acid substitution, but not more than 50 amino acid substitutions, even more preferably, not more 
than 40 amino acid substitutions, still more preferably, not more than 30 amino acid substitutions, 
and still even more preferably, not more than 20 amino acid substitutions from a polypeptide 

15 sequence disclosed herein. Of course it is highly preferable for a polypeptide to have an amino 
acid sequence which, for example, comprises the amino acid sequence of a polypeptide of SEQ ID 
NO:Y, the amino acid sequence of the mature (e.g., secreted) polypeptide of SEQ ID NO:Y, an 
amino acid sequence encoded by SEQ ID NO:X, an amino acid sequence encoded by the portion 
of SEQ ID NO:X as defined in columnns 8 and 9 of Table 2, an amino acid sequence encoded by 

20 the complement of SEQ ID NO:X, an amino acid sequence encoded by cDNA contained in ATCC 
Deposit No:Z, and/or the amino acid sequence of a mature (secreted) polypeptide encoded by 
cDNA contained in ATCC Deposit No:Z, or a fragment thereof, which contains, in order of ever- 
increasing preference, at least one, but not more than 10, 9, 8, 7, 6, 5, 4, 3, 2 or 1 amino acid 
substitutions. 

25 In specific embodiments, the polypeptides of the invention comprise, or alternatively, 

consist of, fragments or variants of a reference amino acid sequence selected from: (a) the amino 
acid sequence of SEQ ID NO: Y or fragments thereof (e.g., the mature formand/or other fragments 
described herein); (b) the amino acid sequence encoded by SEQ ID NO:X or fragments thereof; 
(c) the amino acid sequence encoded by the complement of SEQ ID NO:X or fragments thereof; 

30 (d) the amino acid sequence encoded by the portion of SEQ ID NO:X as defined in columns 8 and 
9 of Table 2 or fragments thereof; and (e) the amino acid sequence encoded by cDNA contained in 
ATCC Deposit No:Z or fragments thereof; wherein the fragments or variants have 1-5, 5-10, 5-25, 
5-50, 10-50 or 50-150, amino acid residue additions, substitutions, and/or deletions when 
compared to the reference amino acid sequence. In preferred embodiments, the amino acid 

35 substitutions are conservative. Polynucleotides encoding these polypeptides are also encompassed 
by the invention. 
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Polynucleotide and Polypeptide Fragments 

The present invention is also directed to polynucleotide fragments of the polynucleotides 
(nucleic acids) of the invention. In the present invention, a "polynucleotide fragment" refers to a 
polynucleotide having a nucleic acid sequence which, for example: is a portion of the cDNA 
5 contained in ATCC Deposit No:Z or the complementary strand thereto; is a portion of the 
polynucleotide sequence encoding the polypeptide encoded by the cDNA contained in ATCC 
Deposit No:Z or the complementary strand thereto; is a portion of the polynucleotide sequence 
encoding the mature (secreted) polypeptide encoded by the cDNA contained in ATCC Deposit 
No:Z or the complementary strand thereto; is a portion of a polynucleotide sequence encoding the 

10 mature amino acid sequence as defined in columns 14 and 15 of Table 1A or the complementary 
strand thereto; is a portion of a polynucleotide sequence encoding the amino acid sequence 
encoded by the region of SEQ ID NO:X as defined in columns 8 and 9 of Table 2 or the 
complementary strand thereto; is a portion of the polynucleotide sequence of SEQ ID NO:X as 
defined in columns 8 and 9 of Table 2 or the complementary strand thereto; is a portion of the 

15 polynucleotide sequence in SEQ ID NO:X or the complementary strand thereto; is a 
polynucleotide sequence encoding a portion of the polypeptide of SEQ ID NO:Y; is a 
polynucleotide sequence encoding a portion of a polypeptide encoded by SEQ ID NO:X; is a 
polynucleotide sequence encoding a portion of a polypeptide encoded by the complement of the 
polynucleotide sequence in SEQ ID NO:X; is a portion of a polynucleotide sequence encoding the 

20 amino acid sequence encoded by the region of SEQ ID NO:B as defined in column 6 of Table 1C 
or the complementary strand thereto; or is a portion of the polynucleotide sequence of SEQ ID 
NO:B as defined in column 6 of Table 1C or the complementary strand thereto. 

The polynucleotide fragments of the invention are preferably at least about 15 nt, and 
more preferably at least about 20 nt, still more preferably at least about 30 nt, and even more 

25 preferably, at least about 40 nt, at least about 50 nt, at least about 75 nt, or at least about 150 nt in 
length. A fragment "at least 20 nt in length," for example, is intended to include 20 or more 
contiguous bases from the cDNA sequence contained in ATCC Deposit No:Z, or the nucleotide 
sequence shown in SEQ ID NO:X or the complementary stand thereto. In this context "about" 
includes the particularly recited value or a value larger or smaller by several (5, 4, 3, 2, or 1) 

30 nucleotides, at either terminus or at both termini. These nucleotide fragments have uses that 
include, but are not limited to, as diagnostic probes and primers as discussed herein. Of course, 
larger fragments (e.g., at least 160, 170, 180, 190, 200, 250, 500, 600, 1000, or 2000 nucleotides in 
length ) are also encompassed by the invention. 

Moreover, representative examples of polynucleotide fragments of the invention comprise, 

35 or alternatively consist of, a sequence from about nucleotide number 1-50, 51-100, 101-150, 151- 
200, 201-250, 251-300, 301-350, 351-400, 401-450, 451-500, 501-550, 551-600, 601-650, 651- 
700, 701-750, 751-800, 801-850, 851-900, 901-950, 951-1000, 1001-1050, 1051-1100, 1101- 
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1150, 1151-1200, 1201-1250, 1251-1300, 1301-1350, 1351-1400, 1401-1450, 1451-1500, 1501- 
1550, 1551-1600, 1601-1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 1851-1900, 1901- 
1950, 1951-2000, 2001-2050, 2051-2100, 2101-2150, 2151-2200, 2201-2250, 2251-2300, 2301- 
2350, 2351-2400, 2401-2450, 2451-2500, 2501-2550, 2551-2600, 2601-2650, 2651-2700, 2701- 
5 2750, 2751-2800, 2801-2850, 2851-2900, 2901-2950, 2951-3000, 3001-3050, 3051-3100, 3101- 
3150, 3151-3200, 3201-3250, 3251-3300, 3301-3350, 3351-3400, 3401-3450, 3451-3500, 3501- 
3550, 3551-3600, 3601-3650, 3651-3700, 3701-3750, 3751-3800, 3801-3850, 3851-3900, 3901- 
3950, 3951^000, 4001-4050, 4051-4100, 4101-4150, 4151-4200, 4201-4250, 425 M300, 4301- 
4350, 4351-4400, 4401^450, 445M500, 4501-4550, 455M600, 4601^650, 4651-4700, 4701- 

10 4750, 475 M800, 4801^850, 4851-4900, 4901-4950, 4951-5000, 5001-5050, 5051-5100, 5101- 
5150, 5151-5200, 5201-5250, 5251-5300, 5301-5350, 5351-5400, 5401-5450, 5451-5500, 5501- 
5550, 5551-5600, 5601-5650, 5651-5700, 5701-5750, 5751-5800, 5801-5850, 5851-5900, 5901- 
5950, 5951-6000, 6001-6050, 6051-6100, 6101-6150, 6151-6200, 6201-6250, 6251-6300, 6301- 
6350, 6351-6400, 6401-6450, 6451-6500, 6501-6550, 6551-6600, 6601-6650, 6651-6700, 6701- 

15 6750, 6751-6800, 6801-6850, 6851-6900, 6901-6950, 6951-7000, 7001-7050, 7051-7100, 7101- 
7150, 7151-7200, 7201-7250, 7251-7300 or 7301 to the end of SEQ ID NO:X, or the 
complementary strand thereto. In this context "about" includes the particularly recited range or a 
range larger or smaller by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both 
termini. Preferably, these fragments encode a polypeptide which has a functional activity (e.g., 

20 biological activity; such as, for example, activity useful in detecting, preventing, diagnosing, 
prognosticating, treating, and/or ameliorating cancer and other hyperproliferative diseases and 
disorders). More preferably, these polynucleotides can be used as probes or primers as discussed 
herein. Polynucleotides which hybridize to one or more of these polynucleotides under stringent 
hybridization conditions or alternatively, under lower stringency conditions are also encompassed 

25 by the invention, as are polypeptides encoded by these polynucleotides. 

Further representative examples of polynucleotide fragments of the invention comprise, or 
alternatively consist of, a sequence from about nucleotide number 1-50, 51-100, 101-150, 151- 
200, 201-250, 251-300, 301-350, 351-400, 401-450, 451-500, 501-550, 551-600, 601-650, 651- 
700, 701-750, 751-800, 801-850, 851-900, 901-950, 951-1000, 1001-1050, 1051-1100, 1101- 

30 1150. 1151-1200. 1201-1250, 1251-1300, 1301-1350, 1351-1400, 1401-1450, 1451-1500, 1501- 
1550, 1551-1600, 1601-1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 1851-1900, 1901- 
1950, 1951-2000, 2001-2050. 2051-2100, 2101-2150, 2151-2200, 2201-2250, 2251-2300, 2301- 
2350, 2351-2400, 2401-2450, 2451-2500. 2501-2550, 2551-2600, 2601-2650, 2651-2700, 2701- 
2750, 2751-2800, 2801-2850, 2851-2900, 2901-2950, 2951-3000, 3001-3050, 3051-3100, 3101- 

35 3150, 3151-3200, 3201-3250, 3251-3300, 3301-3350, 3351-3400, 3401-3450, 3451-3500, 3501- 
3550, 3551-3600, 3601-3650, 3651-3700, 3701-3750, 3751-3800, 3801-3850, 3851-3900, 3901- 
3950. 3951-4000, 4001-4050, 4051-4100, 4101-4150, 4151-4200, 420 M250, 4251-4300, 4301- 
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4350, 4351-4400, 4401-4450, 4451-4500, 4501-4550, 4551-4600, 4601-4650, 465M700, 4701- 
4750, 4751-4800, 4801-4850, 4851-4900, 490M950, 4951-5000, 5001-5050, 5051-5100, 5101- 
5150, 5151-5200, 5201-5250, 5251-5300, 5301-5350, 5351-5400, 5401-5450, 5451-5500, 5501- 
5550, 5551-5600, 5601-5650, 5651-5700, 5701-5750, 5751-5800, 5801-5850, 5851-5900, 5901- 
5 5950, 5951-6000, 6001-6050, 6051-6100, 6101-6150, 6151-6200, 6201-6250, 6251-6300, 6301- 
6350, 6351-6400, 6401-6450, 6451-6500, 6501-6550, 6551-6600, 6601-6650, 6651-6700, 6701- 
6750, 6751-6800, 6801-6850, 6851-6900, 6901-6950, 6951-7000, 7001-7050, 7051-7100, 7101- 
7150, 7151-7200, 7201-7250, 7251-7300 or 7301 to the end of the cDNA sequence contained in 
ATCC Deposit No:Z, or the complementary strand thereto. In this context "about" includes the 

10 particularly recited range or a range larger or smaller by several (5, 4, 3, 2, or 1) nucleotides, at 
either terminus or at both termini. Preferably, these fragments encode a polypeptide which has a 
functional activity (e.g., biological activity). More preferably, these polynucleotides can be used 
as probes or primers as discussed herein. Polynucleotides which hybridize to one or more of these 
polynucleotides under stringent hybridization conditions or alternatively, under lower stringency 

15 conditions are also encompassed by the invention, as are polypeptides encoded by these 
polynucleotides. 

Moreover, representative examples of polynucleotide fragments of the invention comprise, 
or alternatively consist of, a nucleic acid sequence comprising one, two, three, four, five, six, 
seven, eight, nine, ten, or more of the above described polynucleotide fragments of the invention 

20 in combination with a polynucleotide sequence delineated in Table 1C column 6. Additional, 
representative examples of polynucleotide fragments of the invention comprise, or alternatively 
consist of, a nucleic acid sequence comprising one, two, three, four, five, six, seven, eight, nine, 
ten, or more of the above described polynucleotide fragments of the invention in combination with 
a polynucleotide sequence that is the complementary strand of a sequence delineated in column 6 

25 of Table 1C. In further embodiments, the above-described polynucleotide fragments of the 
invention comprise, or alternatively consist of, sequences delineated in Table 1C, column 6, and 
have a nucleic acid sequence which is different from that of the BAC fragment having the 
sequence disclosed in SEQ ID NO:B (see Table 1C, column 5). In additional embodiments, the 
above-described polynucleotide fragments of the invention comprise, or alternatively consist of, 

30 sequences delineated in Table 1C, column 6, and have a nucleic acid sequence which is different 
from that published for the BAC clone identified as BAC ID NO: A (see Table 1C, column 4). In 
additional embodiments, the above-described polynucleotides of the invention comprise, or 
alternatively consist of, sequences delineated Table 1C, column 6, and have a nucleic acid 
sequence which is different from that contained in the BAC clone identified as BAC ID NO:A (see 

35 Table 1C, column 4). Polypeptides encoded by these polynucleotides, other polynucleotides that 
encode these polypeptides, and antibodies that bind these polypeptides are also encompassed by 
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the invention. Additionally, fragments and variants of the above-described polynucleotides and 
polypeptides are also encompassed by the invention. 

In additional specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more fragments of 
5 the sequences delineated in column 6 of Table 1C, and the polynucleotide sequence of SEQ ID 
NO:X (e.g., as defined in Table 1C, column 2) or fragments or variants thereof. Polypeptides 
encoded by these polynucleotides, other polynucleotides that encode these polypeptides, and 
antibodies that bind these polypeptides are also encompassed by the invention. 

In additional specific embodiments, polynucleotides of the invention comprise, or 

10 alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more fragments of 
the sequences delineated in column 6 of Table 1C which correspond to the same ATCC Deposit 
No:Z (see Table 1C, column 1), and the polynucleotide sequence of SEQ ID NO:X (e.g., as 
defined in Table 1A, IB, or 1C) or fragments or variants thereof. Polypeptides encoded by these 
polynucleotides, other polynucleotides that encode these polypeptides, and antibodies that bind 

15 these polypeptides are also encompassed by the invention. 

In further specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more fragments of 
the sequences delineated in the same row of column 6 of Table 1C, and the polynucleotide 
sequence of SEQ ID NO:X (e.g., as defined in Table 1A, IB, or 1C) or fragments or variants 

20 thereof. Polypeptides encoded by these polynucleotides, other polynucleotides that encode these 
polypeptides, and antibodies that bind these polypeptides are also encompassed by the invention. 

In additional specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of a polynucleotide sequence in which the 3' 10 polynucleotides of one of the 
sequences delineated in column 6 of Table 1C and the 5* 10 polynucleotides of the sequence of 

25 SEQ ID NO:X are directly contiguous. Nucleic acids which hybridize to the complement of these 
20 contiguous polynucleotides under stringent hybridization conditions or alternatively, under 
lower stringency conditions, are also encompassed by the invention. Polypeptides encoded by 
these polynucleotides and/or nucleic acids, other polynucleotides and/or nucleic acids that encode 
these polypeptides, and antibodies that bind these polypeptides are also encompassed by the 

30 invention. Additionally, fragments and variants of the above -described polynucleotides, nucleic 
acids, and polypeptides are also encompassed by the invention. 

In additional specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of a polynucleotide sequence in which the 3* 10 polynucleotides of one of the 
sequences delineated in column 6 of Table 1C and the 5* 10 polynucleotides of a fragment or 

35 variant of the sequence of SEQ ED NO:X (e.g., as described herein) are directly contiguous 
Nucleic acids which hybridize to the complement of these 20 contiguous polynucleotides under 
stringent hybridization conditions or alternatively, under lower stringency conditions, are also 
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encompassed by the invention. Polypeptides encoded by these polynucleotides and/or nucleic 
acids, other polynucleotides and/or nucleic acids encoding these polypeptides, and antibodies that 
bind these polypeptides are also encompassed by the invention. Additionally, fragments and 
variants of the above-described polynucleotides, nucleic acids, and polypeptides are also 

5 encompassed by the invention. 

In further specific embodiments, polynucleotides of the invention, comprise, or 
alternatively consist of a polynucleotide sequence in which the 3' 10 polynucleotides of a fragment 
or variant of the sequence of SEQ ID NO:X and the 5' 10 polynucleotides of the sequence of one 
of the sequences delineated in column 6 of Table 1C are directly contiguous. Nucleic acids which 

10 hybridize to the complement of these 20 contiguous polynucleotides under stringent hybridization 
conditions or alternatively, under lower stringency conditions, are also encompassed by the 
invention. Polypeptides encoded by these polynucleotides and/or nucleic acids, other 
polynucleotides and/or nucleic acids encoding these polypeptides, and antibodies that bind these 
polypeptides are also encompassed by the invention. Additionally, fragments and variants of the 

15 above-described polynucleotides, nucleic acids, and polypeptides are also encompassed by the 
invention. 

In specific embodiments, polynucleotides of the invention comprise, or alternatively 
consist of a polynucleotide sequence in which the 3' 10 polynucleotides of one of the sequences 
delineated in column 6 of Table 1C and the 5' 10 polynucleotides of another sequence in column 6 

20 are directly contiguous. In preferred embodiments, the 3' 10 polynucleotides of one of the 
sequences delineated in column 6 of Table 1C is directly contiguous with the 5' 10 
polynucleotides of the next sequential exon delineated in Table 1C, column 6. Nucleic acids 
which hybridize to the complement of these 20 contiguous polynucleotides under stringent 
hybridization conditions or alternatively, under lower stringency conditions, are also encompassed 

25 by the invention. Polypeptides encoded by these polynucleotides and/or nucleic acids, other 
polynucleotides and/or nucleic acids encoding these polypeptides, and antibodies that bind these 
polypeptides are also encompassed by the invention. Additionally, fragments and variants of the 
above-described polynucleotides, nucleic acids, and polypeptides are also encompassed by the 
invention. 

30 In the present invention, a "polypeptide fragment" refers to an amino acid sequence which 

is a portion of the amino acid sequence contained in SEQ ID NO:Y, is a portion of the mature 
form of SEQ ID NO: Y as defined in columns 14 and 15 of Table 1A, a portion of an amino acid 
sequence encoded by the portion of SEQ ID NO:X as defined in coiumnns 8 and 9 of Table 2, is a 
portion of an amino acid sequence encoded by the polynucleotide sequence of SEQ ID NO:X, is a 

35 portion of an amino acid sequence encoded by the complement of the polynucleotide sequence in 
SEQ ID NO:X, is a portion of the amino acid sequence of a mature (secreted) polypeptide encoded 
by the cDNA contained in ATCC Deposit No:Z, and/or is a portion of an amino acid sequence 
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encoded by the cDNA contained in ATCC Deposit No:Z. Protein (polypeptide) fragments may be 
"free-standing," or comprised within a larger polypeptide of which the fragment forms a part or 
region, most preferably as a single continuous region. Representative examples of polypeptide 
fragments of the invention, include, for example, fragments comprising, or alternatively consisting 
5 of, from about amino acid number 1-20, 2140, 41-60, 61-80, 81-100, 101-120, 121-140, 141-160, 
161-180, 181-200, 201-220, 221-240, 241-260, 261-280, 281-300, 301-320, 321-340, 341-360, 
361-380, 381400, 401420, 421-440, 441460, 461-480, 481-500, 501-520, 521-540, 541-560, 
561-580, 581-600, 601-620, 621-640, 641-660, 661-680, 681-700, 701-720, 721-740, 741-760, 
761-780, 781-800, 801-820, 821-840, 841-860, 861-880, 881-900, 901-920, 921-940, 941-960, 

10 961-980, 981-1000, 1001-1020, 1021-1040, 1041-1060, 1061-1080, 1081-1100, 1101-1120, 1121- 
1140, 1141-1160, 1161-1180, 1181-1200, 1201-1220, 1221-1240, 1241-1260, 1261-1280, 1281- 
1300, 1301-1320, 1321-1340, 1341-1360, 1361-1380, 1381-1400, 1401-1420, 1421-1440, or 1441 
to the end of the coding region of cDNA and SEQ ID NO: Y. In a preferred embodiment, 
polypeptide fragments of the invention include, for example, fragments comprising, or 

15 alternatively consisting of, from about amino acid number 1-20, 21-40, 41-60, 61-80, 81-100, 101- 
120, 121-140, 141-160, 161-180, 181-200, 201-220, 221-240, 241-260, 261-280, 281-300, 301- 
320, 321-340, 341-360, 361-380, 381-400, 401-420, 421-440, 441-460, 461-480, 481-500, 501- 
520, 521-540, 541-560, 561-580, 581-600, 601-620, 621-640, 641-660, 661-680, 681-700, 701- 
720, 721-740, 741-760, 761-780, 781-800, 801-820, 821-840, 841-860, 861-880, 881-900, 901- 

20 920, 921-940, 941-960, 961-980, 981-1000, 1001-1020, 1021-1040, 1041-1060, 1061-1080, 1081- 
1100, 1101-1120, 1121-1140, 1141-1160, 1161-1180, 1181-1200, 1201-1220, 1221-1240, 1241- 
1260, 1261-1280, 1281-1300, 1301-1320, 1321-1340, 1341-1360, 1361-1380, 1381-1400, 1401- 
1420, 1421-1440, or 1441 to the end of the coding region of SEQ ID NO:Y. Moreover, 
polypeptide fragments of the invention may be at least about 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 

25 60, 65, 70, 75, 80, 85, 90, 100, 110, 120, 130, 140, or 150 amino acids in length. In this context 
"about" includes the particularly recited ranges or values, or ranges or values larger or smaller by 
several (5, 4, 3, 2, or 1) amino acids, at either extreme or at both extremes. Polynucleotides 
encoding these polypeptide fragments are also encompassed by the invention. 

Even if deletion of one or more amino acids from the N-terminus of a protein results in 

30 modification of loss of one or more biological functions of the protein, other functional activities 
(e.g., biological activities; such as, for example, activity useful in detecting, preventing, 
diagnosing, prognosticating, treating, and/or ameliorating cancer and other hyperproliferative 
diseases and disorders; ability to multimerize; ability to bind a ligand; antigenic ability useful for 
production of polypeptide specific antibodies) may still be retained. For example, the ability of 

35 shortened muteins to induce and/or bind to antibodies which recognize the complete or mature 
forms of the polypeptides generally will be retained when less than the majority of the residues of 
the complete or mature polypeptide are removed from the N-terminus. Whether a particular 
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polypeptide lacking N-terminal residues of a complete polypeptide retains such immunologic 
activities can readily be determined by routine methods described herein and otherwise known in 
the art. It is not unlikely that a mutein with a large number of deleted N-terminal amino acid 
residues may retain some biological or immunogenic activities. In fact, peptides composed of as 
5 few as six amino acid residues may often evoke an immune response. 

Accordingly, polypeptide fragments include the secreted protein as well as the mature 
form. Further preferred polypeptide fragments include the secreted protein or the mature form 
having a continuous series of deleted residues from the amino or the carboxy terminus, or both. 
For example, any number of amino acids, ranging from 1-60, can be deleted from the amino 

10 terminus of either the secreted polypeptide or the mature form. Similarly, any number of amino 
acids, ranging from 1-30, can be deleted from the carboxy terminus of the secreted protein or 
mature form. Furthermore, any combination of the above amino and carboxy terminus deletions 
are preferred. Similarly, polynucleotides encoding these polypeptide fragments are also preferred. 
The present invention further provides polypeptides having one or more residues deleted 

15 from the amino terminus of the amino acid sequence of a polypeptide disclosed herein (e.g., a 
polypeptide of SEQ ID NO:Y, a polypeptide as defined in columns 14 and 15 of Table 1A, a 
polypeptide encoded by the polynucleotide sequence contained in SEQ ID NO:X or the 
complement thereof, a polypeptide encoded by the portion of SEQ ID NO:X as defined in columns 
8 and 9 of Table 2, a polypeptide encoded by the portion of SEQ ID NO:B as defined in column 6 

20 of Table 1C, a polypeptide encoded by the cDNA contained in ATCC Deposit No:Z, and/or a 
mature polypeptide encoded by the cDNA contained in ATCC Deposit No:Z). In particular, N- 
terminal deletions may be described by the general formula m-q, where q is a whole integer 
representing the total number of amino acid residues in a polypeptide of the invention (e.g., the 
polypeptide disclosed in SEQ ID NO: Y, the mature (secreted) portion of SEQ ED NO:Y as defined 

25 in columns 14 and 15 of Table 1 A, or the polypeptide encoded by the portion of SEQ ID NO:X as 
defined in columns 8 and 9 of Table 2), and m is defined as any integer ranging from 2 to q-6. 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 

The present invention further provides polypeptides having one or more residues from the 
carboxy terminus of the amino acid sequence of a polypeptide disclosed herein (e.g., a polypeptide 

30 of SEQ ID NO: Y, the mature (secreted) portion of SEQ ID NO:Y as defined in columns 14 and 15 
of Table 1A, a polypeptide encoded by the polynucleotide sequence contained in SEQ ID NO:X, a 
polypeptide encoded by the portion of SEQ ID NO:X as defined in columns 8 and 9 of Table 2, a 
polypeptide encoded by the portion of SEQ ID NO:B as defined in column 6 of Table 1C, a 
polypeptide encoded by the cDNA contained in ATCC Deposit No:Z, and/or a mature polypeptide 

35 encoded by the cDNA contained in ATCC Deposit No:Z). In particular, C-terminal deletions may 
be described by the general formula 1-n, where n is any whole integer ranging from 6 to q-1, and 
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where n corresponds to the position of amino acid residue in a polypeptide of the invention. 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 

In addition, any of the above described N- or C-terminal deletions can be combined to 
produce a N- and C-terminal deleted polypeptide. The invention also provides polypeptides 
5 having one or more amino acids deleted from both the amino and the carboxyl termini, which may 
be described generally as having residues m-n of a polypeptide encoded by SEQ ID NO:X (e.g., 
including, but not limited to, the preferred polypeptide disclosed as SEQ ID NO:Y, the mature 
(secreted) portion of SEQ ID NO:Y as defined in columns 14 and 15 of Table 1A, and the 
polypeptide encoded by the portion of SEQ ID NO:X as defined in columns 8 and 9 of Table 2), 
10 the cDNA contained in ATCC Deposit No:Z, and/or the complement thereof, where n and m are 
integers as described above. Polynucleotides encoding these polypeptides are also encompassed by 
the invention. 

Also as mentioned above, even if deletion of one or more amino acids from the 
C-terminus of a protein results in modification of loss of one or more biological functions of the 

15 protein, other functional activities (e.g., biological activities such as, for example, activity useful in 
detecting, preventing, diagnosing, prognosticating, treating, and/or ameliorating cancer and other 
hyperproliferative diseases and disorders; ability to multimerize; ability to bind a ligand; antigenic 
ability useful for production of polypeptide specific antibodies) may still be retained. For example 
the ability of the shortened mutein to induce and/or bind to antibodies which recognize the 

20 complete or mature forms of the polypeptide generally will be retained when less than the majority 
of the residues of the complete or mature polypeptide are removed from the C-terminus. Whether 
a particular polypeptide lacking C-terminal residues of a complete polypeptide retains such 
immunologic activities can readily be determined by routine methods described herein and 
otherwise known in the art. It is not unlikely that a mutein with a large number of deleted 

25 C-terminal amino acid residues may retain some biological or immunogenic activities. In fact, 
peptides composed of as few as six amino acid residues may often evoke an immune response. 

The present application is also directed to proteins containing polypeptides at least 80%, 
85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a polypeptide sequence set forth herein. In 
preferred embodiments, the application is directed to proteins containing polypeptides at least 

30 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to polypeptides having the amino acid 
sequence of the specific N- and C-terminal deletions. Polynucleotides encoding these 
polypeptides are also encompassed by the invention. 

Any polypeptide sequence encoded by, for example, the polynucleotide sequences set 
forth as SEQ ID NO:X or the complement thereof, (presented, for example, in Tables 1 A and 2), 

35 the cDNA contained in ATCC Deposit No:Z, or the polynucleotide sequence as defined in column 
6 of Table 1C, may be analyzed to determine certain preferred regions of the polypeptide. For 
example, the amino acid sequence of a polypeptide encoded by a polynucleotide sequence of SEQ 
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ID NO:X (e.g., the polypeptide of SEQ ID NO:Y and the polypeptide encoded by the portion of 
SEQ ID NO:X as defined in columnns 8 and 9 of Table 2) or the cDNA contained in ATCC 
Deposit No:Z may be analyzed using the default parameters of the DNASTAR computer 
algorithm (DNASTAR, Inc., 1228 S. Park St., Madison, WI 53715 USA; 
http://www.dnastar.com/). 

Polypeptide regions that may be routinely obtained using the DNASTAR computer 
algorithm include, but are not limited to, Gamier-Robson alpha-regions, beta-regions, 
turn-regions, and coil-regions; Chou-Fasman alpha-regions, beta-regions, and turn-regions; 
Kyte-Doolittle hydrophilic regions and hydrophobic regions; Eisenberg alpha- and 
beta-amphipathic regions; Karplus-Schulz flexible regions; Emini surface-forming regions; and 
Jameson-Wolf regions of high antigenic index. Among highly preferred polynucleotides of the 
invention in this regard are those that encode polypeptides comprising regions that combine 
several structural features, such as several (e.g., 1, 2, 3 or 4) of the features set out above. 

Additionally, Kyte-Doolittle hydrophilic regions and hydrophobic regions, Emini 
surface-forming regions, and Jameson-Wolf regions of high antigenic index (i.e., containing four 
or more contiguous amino acids having an antigenic index of greater than or equal to 1.5, as 
identified using the default parameters of the Jameson-Wolf program) can routinely be used to 
determine polypeptide regions that exhibit a high degree of potential for antigenicity. Regions of 
high antigenicity are determined from data by DNASTAR analysis by choosing values which 
represent regions of the polypeptide which are likely to be exposed on the surface of the 
polypeptide in an environment in which antigen recognition may occur in the process of initiation 
of an immune response. 

Preferred polypeptide fragments of the invention are fragments comprising, or 
alternatively, consisting of, an amino acid sequence that displays a functional activity (e.g. 
biological activity such as, for example, activity useful in detecting, preventing, diagnosing, 
prognosticating, treating, and/or ameliorating cancer and other hyperproliferative diseases and 
disorders; ability to multimerize; ability to bind a ligand; antigenic ability useful for production of 
polypeptide specific antibodies) of the polypeptide sequence of which the amino acid sequence is a 
fragment. By a polypeptide displaying a "functional activity" is meant a polypeptide capable of 
one or more known functional activities associated with a full-length protein, such as, for example, 
biological activity, antigenicity, immunogenicity, and/or multimerization, as described herein. 

Other preferred polypeptide fragments are biologically active fragments. Biologically 
active fragments are those exhibiting activity similar, but not necessarily identical, to an activity of 
the polypeptide of the present invention. The biological activity of the fragments may include an 
improved desired activity, or a decreased undesirable activity. 

In preferred embodiments, polypeptides of the invention comprise, or alternatively consist 
of, one, two, three, four, five or more of the antigenic fragments of the polypeptide of SEQ ID 
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NO:Y, or portions thereof. Polynucleotides encoding these polypeptides are also encompassed by 
the invention. 

Epitopes and Antibodies 

5 The present invention encompasses polypeptides comprising, or alternatively consisting 

of, an epitope of: the polypeptide sequence shown in SEQ ID NO.Y; a polypeptide sequence 
encoded by SEQ ID NO:X or the complementary strand thereto; the polypeptide sequence 
encoded by the portion of SEQ ID NO:X as defined in columns 8 and 9 of Table 2; the 
polypeptide sequence encoded by the portion of SEQ ID NO:B as defined in column 6 of Table 1C 

10 or the complement thereto; the polypeptide sequence encoded by the cDNA contained in ATCC 
Deposit No:Z; or the polypeptide sequence encoded by a polynucleotide that hybridizes to the 
sequence of SEQ ID NO:X, the complement of the sequence of SEQ ID NO:X, the complement of 
a portion of SEQ ID NO:X as defined in columns 8 and 9 of Table 2, or the cDNA sequence 
contained in ATCC Deposit No:Z under stringent hybridization conditions or alternatively, under 

15 lower stringency hybridization as defined supra. The present invention further encompasses 
polynucleotide sequences encoding an epitope of a polypeptide sequence of the invention (such as, 
for example, the sequence disclosed in SEQ ID NO:X, or a fragment thereof), polynucleotide 
sequences of the complementary strand of a polynucleotide sequence encoding an epitope of the 
invention, and polynucleotide sequences which hybridize to the complementary strand under 

20 stringent hybridization conditions or alternatively, under lower stringency hybridization 
conditions defined supra. 

The term "epitopes," as used herein, refers to portions of a polypeptide having antigenic 
or immunogenic activity in an animal, preferably a mammal, and most preferably in a human. In 
a preferred embodiment, the present invention encompasses a polypeptide comprising an epitope, 

25 as well as the polynucleotide encoding this polypeptide. An "immunogenic epitope," as used 
herein, is defined as a portion of a protein that elicits an antibody response in an animal, as 
determined by any method known in the art, for example, by the methods for generating 
antibodies described infra. (See, for example, Geysen et al M Proc. Natl. Acad. Sci. USA 81:3998- 
4002 (1983)). The term "antigenic epitope " as used herein, is defined as a portion of a protein to 

30 which an antibody can immunospecifically bind its antigen as determined by any method well 
known in the art, for example, by the immunoassays described herein. Immunospecific binding 
excludes non-specific binding but does not necessarily exclude cross- reactivity with other 
antigens. Antigenic epitopes need not necessarily be immunogenic. 

Fragments which function as epitopes may be produced by any conventional means. (See, 

35 e.g., Houghten, R. A., Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985) further described in U.S. 
Patent No. 4,631,211.) 
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In the present invention, antigenic epitopes preferably contain a sequence of at least 4, at 
least 5, at least 6, at least 7, more preferably at least 8, at least 9, at least 10, at least 1 i, at least 12, 
at least 13, at least 14, at least 15, at least 20, at least 25, at least 30, at least 40, at least 50, and, 
most preferably, between about 15 to about 30 amino acids. Preferred polypeptides comprising 
5 immunogenic or antigenic epitopes are at least 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 
80, 85, 90, 95, or 100 amino acid residues in length. Additional non-exclusive preferred antigenic 
epitopes include the antigenic epitopes disclosed herein, as well as portions thereof. Antigenic 
epitopes are useful, for example, to raise antibodies, including monoclonal antibodies, that 
specifically bind the epitope. Preferred antigenic epitopes include the antigenic epitopes disclosed 

10 herein, as well as any combination of two, three, four, five or more of these antigenic epitopes. 
Antigenic epitopes can be used as the target molecules in immunoassays. (See, for instance, 
Wilson et al., Cell 37:767-778 (1984); Sutcliffe et al., Science 219:660-666 (1983)). 

Non-limiting examples of epitopes of polypeptides that can be used to generate antibodies 
of the invention include a polypeptide comprising, or alternatively consisting of, at least one, two, 

15 three, four, five, six or more of the portion(s) of SEQ ID NO:Y specified in column 6 of Table 
1B.1. These polypeptide fragments have been determined to bear antigenic epitopes of the 
proteins of the invention by the analysis of the Jameson-Wolf antigenic index which is included in 
the DNAStar suite of computer programs. By "comprise" it is intended that a polypeptide contains 
at least one, two, three, four, five, six or more of the portion(s) of SEQ ID NO: Y shown in column 

20 6 of Table IB. 1, but it may contain additional flanking residues on either the amino or carboxyl 
termini of the recited portion. Such additional flanking sequences are preferably sequences 
naturally found adjacent to the portion; i.e., contiguous sequence shown in SEQ ID NO:Y. The 
flanking sequence may, however, be sequences from a heterolgous polypeptide, such as from 
another protein described herein or from a heterologous polypeptide not described herein. In 

25 particular embodiments, epitope portions of a polypeptide of the invention comprise one, two, 
three, or more of the portions of SEQ ID NO:Y shown in column 6 of Table 1B.1. 

Similarly, immunogenic epitopes can be used, for example, to induce antibodies 
according to methods well known in the art. See, for instance, Sutcliffe et al., supra; Wilson et 
al., supra; Chow et al., Proc. Natl. Acad. Sci. USA 82:910-914; and Bittle et al., J. Gen. Virol. 

30 66:2347-2354 (1985). Preferred immunogenic epitopes include the immunogenic epitopes 
disclosed herein, as well as any combination of two, three, four, five or more of these 
immunogenic epitopes. The polypeptides comprising one or more immunogenic epitopes may be 
presented for eliciting an antibody response together with a carrier protein, such as an albumin, to 
an animal system (such as rabbit or mouse), or, if the polypeptide is of sufficient length (at least 

35 about 25 amino acids), the polypeptide may be presented without a carrier. However, 
immunogenic epitopes comprising as few as 8 to 10 amino acids have been shown to be sufficient 
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to raise antibodies capable of binding to, at the very least, linear epitopes in a denatured 
polypeptide (e.g., in Western blotting). 

Epitope-bearing polypeptides of the present invention may be used to induce antibodies 
according to methods well known in the art including, but not limited to, in vivo immunization, in 
5 vitro immunization, and phage display methods. See, e.g., Sutcliffe et ah, supra; Wilson et al. t 
supra, and Bittle et al., J. Gen. Virol., 66:2347-2354 (1985). If in vivo immunization is used, 
animals may be immunized with free peptide; however, anti-peptide antibody titer may be boosted 
by coupling the peptide to a macromolecular carrier, such as keyhole limpet hemacyanin (KLH) 
or tetanus toxoid. For instance, peptides containing cysteine residues may be coupled to a carrier 

10 using a linker such as maleimidobenzoyl- N-hydroxysuccinimide ester (MBS), while other 
peptides may be coupled to carriers using a more general linking agent such as glutaraldehyde. 
Animals such as rabbits, rats and mice are immunized with either free or carrier- coupled peptides, 
for instance, by intraperitoneal and/or intradermal injection of emulsions containing about 100 /xg 
of peptide or carrier protein and Freund's adjuvant or any other adjuvant known for stimulating an 

15 immune response. Several booster injections may be needed, for instance, at intervals of about 
two weeks, to provide a useful titer of anti-peptide antibody which can be detected, for example, 
by ELISA assay using free peptide adsorbed to a solid surface. The titer of anti-peptide antibodies 
in serum from an immunized animal may be increased by selection of anti-peptide antibodies, for 
instance, by adsorption to the peptide on a solid support and elution of the selected antibodies 

20 according to methods well known in the art. 

As one of skill in the art will appreciate, and as discussed above, the polypeptides of the 
present invention (e.g., those comprising an immunogenic or antigenic epitope) can be fused to 
heterologous polypeptide sequences. For example, polypeptides of the present invention 
(including fragments or variants thereof), may be fused with the constant domain of 

25 immunoglobulins (IgA, IgE, IgG, IgM), or portions thereof (CHI, CH2, CH3, or any combination 
thereof and portions thereof, resulting in chimeric polypeptides. By way of another non-limiting 
example, polypeptides and/or antibodies of the present invention (including fragments or variants 
thereof) may be fused with albumin (including but not limited to recombinant human serum 
albumin or fragments or variants thereof (see, e.g., U.S. Patent No. 5,876,969, issued March 2, 

30 1999, EP Patent 0 413 622, and U.S. Patent No. 5,766,883, issued June 16, 1998, herein 
incorporated by reference in their entirety)). In a preferred embodiment, polypeptides and/or 
antibodies of the present invention (including fragments or variants thereof) are fused with the 
mature form of human serum albumin (i.e., amino acids 1 - 585 of human serum albumin as 
shown in Figures 1 and 2 of EP Patent 0 322 094) which is herein incorporated by reference in its 

35 entirety. In another preferred embodiment, polypeptides and/or antibodies of the present invention 
(including fragments or variants thereof) are fused with polypeptide fragments comprising, or 
alternatively consisting of, amino acid residues 1-z of human serum albumin, where z is an integer 
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from 369 to 419, as described in U.S. Patent 5,766,883 herein incorporated by reference in its 
entirety. Polypeptides and/or antibodies of the present invention (including fragments or variants 
thereof) may be fused to either the N- or C-terminal end of the heterologous protein (e.g., 
immunoglobulin Fc polypeptide or human serum albumin polypeptide). Polynucleotides encoding 
5 fusion proteins of the invention are also encompassed by the invention. 

Such fusion proteins as those described above may facilitate purification and may increase 
half-life in vivo. This has been shown for chimeric proteins consisting of the first two domains of 
the human CD4-polypeptide and various domains of the constant regions of the heavy or light 
chains of mammalian immunoglobulins. See, e.g., EP 394,827; Traunecker et al., Nature, 33 1:84- 

10 86 (1988). Enhanced delivery of an antigen across the epithelial barrier to the immune system has 
been demonstrated for antigens (e.g., insulin) conjugated to an FcRn binding partner such as IgG 
or Fc fragments (see, e.g., PCT Publications WO 96/22024 and WO 99/04813). IgG fusion 
proteins that have a disulfide-linked dimeric structure due to the IgG portion desulfide bonds have 
also been found to be more efficient in binding and neutralizing other molecules than monomelic 

15 polypeptides or fragments thereof alone. See, e.g., Fountoulakis et al., J. Biochem., 270:3958- 
3964 (1995). Nucleic acids encoding the above epitopes can also be recombined with a gene of 
interest as an epitope tag (e.g., the hemagglutinin (HA) tag or flag tag) to aid in detection and 
purification of the expressed polypeptide. For example, a system described by Janknecht et al. 
allows for the ready purification of non-denatured fusion proteins expressed in human cell lines 

20 (Janknecht et al., 1991, Proc. Natl. Acad. Sci. USA 88:8972- 897). In this system, the gene of 
interest is subcloned into a vaccinia recombination plasmid such that the open reading frame of 
the gene is translationally fused to an amino-terminal tag consisting of six histidine residues. The 
tag serves as a matrix binding domain for the fusion protein. Extracts from cells infected with the 
recombinant vaccinia virus are loaded onto Ni2+ nitriloacetic acid-agarose column and histidine- 

25 tagged proteins can be selectively eluted with imidazole-containing buffers. 

Fusion Proteins 

Any polypeptide of the present invention can be used to generate fusion proteins. For 
example, the polypeptide of the present invention, when fused to a second protein, can be used as 
30 an antigenic tag. Antibodies raised against the polypeptide of the present invention can be used to 
indirectly detect the second protein by binding to the polypeptide. Moreover, because secreted 
proteins target cellular locations based on trafficking signals, polypeptides of the present invention 
which are shown to be secreted can be used as targeting molecules once fused to other proteins. 

Examples of domains that can be fused to polypeptides of the present invention include 
35 not only heterologous signal sequences, but also other heterologous functional regions. The fusion 
does not necessarily need to be direct, but may occur through linker sequences. 

In certain preferred embodiments, proteins of the invention are fusion proteins comprising 
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an amino acid sequence that is an N and/or C- terminal deletion of a polypeptide of the invention. 
In preferred embodiments, the invention is directed to a fusion protein comprising an amino acid 
sequence that is at least 90%, 95%, 96%, 97%, 98% or 99% identical to a polypeptide sequence of 
the invention. Polynucleotides encoding these proteins are also encompassed by the invention. 
5 Moreover, fusion proteins may also be engineered to improve characteristics of the 

polypeptide of the present invention. For instance, a region of additional amino acids, particularly 
charged amino acids, may be added to the N-terrninus of the polypeptide to improve stability and 
persistence during purification from the host cell or subsequent handling and storage. Also, 
peptide moieties may be added to the polypeptide to facilitate purification. Such regions may be 

10 removed prior to final preparation of the polypeptide. The addition of peptide moieties to facilitate 
handling of polypeptides are familiar and routine techniques in the art. 

As one of skill in the art will appreciate that, as discussed above, polypeptides of the 
present invention, and epitope-bearing fragments thereof, can be combined with heterologous 
polypeptide sequences. For example, the polypeptides of the present invention may be fused with 

15 heterologous polypeptide sequences, for example, the polypeptides of the present invention may 
be fused with the constant domain of immunoglobulins (IgA, IgE, IgG, IgM) or portions thereof 
(CHI, CH2, CH3, and any combination thereof, including both entire domains and portions 
thereof), or albumin (including, but not limited to, native or recombinant human albumin or 
fragments or variants thereof (see, e.g., U.S. Patent No. 5,876,969, issued March 2, 1999, EP 

20 Patent 0 413 622, and U.S. Patent No. 5,766,883, issued June 16, 1998, herein incorporated by 
reference in their entirety)), resulting in chimeric polypeptides. For example, EP-A-O 464 533 
(Canadian counterpart 2045869) discloses fusion proteins comprising various portions of constant 
region of immunoglobulin molecules together with another human protein or part thereof. In 
many cases, the Fc part in a fusion protein is beneficial in therapy and diagnosis, and thus can 

25 result in, for example, improved pharmacokinetic properties (EP-A 0232 262). Alternatively, 
deleting the Fc part after the fusion protein has been expressed, detected, and purified, would be 
desired. For example, the Fc portion may hinder therapy and diagnosis if the fusion protein is 
used as an antigen for immunizations. In drug discovery, for example, human proteins, such as 
hIL-5, have been fused with Fc portions for the purpose of high-throughput screening assays to 

30 identify antagonists of hIL-5. See, D. Bennett et ah, J. Molecular Recognition 8:52*58 (1995); K. 
Johanson et al., J. Biol. Chem. 270:9459-9471 (1995). 

Moreover, the polypeptides of the present invention can be fused to marker sequences, 
such as a polypeptide which facilitates purification of the fused polypeptide. In preferred 
embodiments, the marker amino acid sequence is a hexa-histidine peptide, such as the tag provided 

35 in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 91311), among others, 
many of which are commercially available. As described in Gentz et al., Proc. Natl. Acad. Sci. 
USA 86:821-824 (1989), for instance, hexa-histidine provides for convenient purification of the 
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fusion protein. Another peptide tag useful for purification, the "HA" tag, corresponds to an 
epitope derived from the influenza hemagglutinin protein (Wilson et al., Cell 37:767 (1984)). 

Additional fusion proteins of the invention may be generated through the techniques of 
gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffling (collectively referred to as 
5 "DNA shuffling"). DNA shuffling may be employed to modulate the activities of polypeptides of 
the invention, such methods can be used to generate polypeptides with altered activity, as well as 
agonists and antagonists of the polypeptides. See, generally, U.S. Patent Nos. 5,605,793; 
5,811,238; 5,830,721; 5,834,252; and 5,837,458, and Patten et al., Curr. Opinion Biotechnol. 
8:724-33 (1997); Harayama, Trends Biotechnol. 16(2):76-82 (1998); Hansson, et al., J. Mol. Biol. 

10 287:265-76 (1999); and Lorenzo and Blasco, Biotechniques 24(2):308- 13 (1998) (each of these 
patents and publications are hereby incorporated by reference in its entirety). In one embodiment, 
alteration of polynucleotides corresponding to SEQ ID NO:X and the polypeptides encoded by 
these polynucleotides may be achieved by DNA shuffling. DNA shuffling involves the assembly 
of two or more DNA segments by homologous or site-specific recombination to generate variation 

15 in the polynucleotide sequence. In another embodiment, polynucleotides of the invention, or the 
encoded polypeptides, may be altered by being subjected to random mutagenesis by error-prone 
PCR, random nucleotide insertion or other methods prior to recombination. In another 
embodiment, one or more components, motifs, sections, parts, domains, fragments, etc., of a 
polynucleotide encoding a polypeptide of the invention may be recombined with one or more 

20 components, motifs, sections, parts, domains, fragments, etc. of one or more heterologous 
molecules. 

Thus, any of these above fusions can be engineered using the polynucleotides or the 
polypeptides of the present invention. 

25 Recombinant and Synthetic Production of Polypeptides of the Invention 

The present invention also relates to vectors containing the polynucleotide of the present 
invention, host cells, and the production of polypeptides by synthetic and recombinant techniques. 
The vector may be, for example, a phage, plasmid, viral, or retroviral vector. Retroviral vectors 
may be replication competent or replication defective. In the latter case, viral propagation 

30 generally will occur only in complementing host cells. 

The polynucleotides of the invention may be joined to a vector containing a selectable 
marker for propagation in a host. Generally, a plasmid vector is introduced in a precipitate, such 
as a calcium phosphate precipitate, or in a complex with a charged lipid. If the vector is a virus, it 
may be packaged in vitro using an appropriate packaging cell line and then transduced into host 

35 cells. 

The polynucleotide insert should be operatively linked to an appropriate promoter, such as 
the phage lambda PL promoter, the E. coli lac, trp, phoA and tac promoters, the SV40 early and 

1611 



WO 02/102993 



POYUS02/08123 



late promoters and promoters of retroviral LTRs, to name a few. Other suitable promoters will be 
known to the skilled artisan. The expression constructs will further contain sites for transcription 
initiation, termination, and, in the transcribed region, a ribosome binding site for translation. The 
coding portion of the transcripts expressed by the constructs will preferably include a translation 
5 initiating codon at the beginning and a termination codon (UAA, UGA or UAG) appropriately 
positioned at the end of the polypeptide to be translated. 

As indicated, the expression vectors will preferably include at least one selectable marker. 
Such markers include dihydrofolate reductase, G418, glutamine synthase, or neomycin resistance 
for eukaryotic cell culture, and tetracycline, kanamycin or ampicillin resistance genes for culturing 

10 in E. coli and other bacteria. Representative examples of appropriate hosts include, but are not 
limited to, bacterial cells, such as E. coli, Streptomyces and Salmonella typhimurium cells; fungal 
cells, such as yeast cells (e.g., Saccharomyces cerevisiae or Pichia pastoris (ATCC Accession No. 
201178)); insect cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as CHO, 
COS, 293, and Bowes melanoma cells; and plant cells. Appropriate culture mediums and 

1 5 conditions for the above-described host cells are known in the art. 

Among vectors preferred for use in bacteria include pQE70, pQE60 and pQE-9, available 
from QIAGEN, Inc.; pBluescript vectors, Phagescript vectors, pNH8A, pNH16a, pNH18A, 
pNH46A, available from Stratagene Cloning Systems, Inc.; and ptrc99a, pKK223-3, pKK233-3, 
pDR540, pRITS available from Pharmacia Biotech, Inc. Among preferred eukaryotic vectors are 

20 pWLNEO, pSV2CAT, pOG44, pXTl and pSG available from Stratagene; and pSVK3, pBPV, 
pMSG and pSVL available from Pharmacia. Preferred expression vectors for use in yeast systems 
include, but are not limited to pYES2, pYDl, pTEFl/Zeo, pYES2/GS, pPICZ, pGAPZ, 
pGAPZalph, pPIC9, pPIC3.5, pHIL-D2, pHIL-Sl, pPIC3.5K, pPIC9K, and PA0815 (all available 
from lnvitrogen, Carlbad, CA). Other suitable vectors will be readily apparent to the skilled 

25 artisan. 

Vectors which use glutamine synthase (GS) or DHFR as the selectable markers can be 
amplified in the presence of the drugs methionine sulphoximine or methotrexate, respectively. An 
advantage of glutamine synthase based vectors are the availabilty of cell lines (e.g., the murine 
myeloma cell line, NS0) which are glutamine synthase negative. Glutamine synthase expression 

30 systems can also function in glutamine synthase expressing cells (e.g., Chinese Hamster Ovary 
(CHO) cells) by providing additional inhibitor to prevent the functioning of the endogenous gene. 
A glutamine synthase expression system and components thereof are detailed in PCT publications: 
WO87/04462; WO86/05807; WO89/01036; WO89/10404; and WO9I/06657, which are hereby 
incorporated in their entireties by reference herein. Additionally, glutamine synthase expression 

35 vectors can be obtained from Lonza Biologies, Inc. (Portsmouth, NH). Expression and production 
of monoclonal antibodies using a GS expression system in murine myeloma cells is described in 
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Bebbington et al, Bio/technology 10:169(1992) and in Biblia and Robinson Biotechnol. Prog. 
11:1 (1995) which are herein incorporated by reference. 

The present invention also relates to host cells containing the above-described vector 
constructs described herein, and additionally encompasses host cells containing nucleotide 
5 sequences of the invention that are operably associated with one or more heterologous control 
regions (e.g., promoter and/or enhancer) using techniques known of in the art. The host cell can 
be a higher eukaryotic cell, such as a mammalian cell (e.g., a human derived cell), or a lower 
eukaryotic cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a bacterial 
cell. A host strain may be chosen which modulates the expression of the inserted gene sequences, 

10 or modifies and processes the gene product in the specific fashion desired. Expression from 
certain promoters can be elevated in the presence of certain inducers; thus expression of the 
genetically engineered polypeptide may be controlled. Furthermore, different host cells have 
characteristics and specific mechanisms for the translational and post-translational processing and 
modification (e.g., phosphorylation, cleavage) of proteins. Appropriate cell lines can be chosen to 

15 ensure the desired modifications and processing of the foreign protein expressed. 

Introduction of the nucleic acids and nucleic acid constructs of the invention into the host 
cell can be effected by calcium phosphate transfection, DEAE-dextran mediated transfection, 
cationic lipid-mediated transfection, electroporation, transduction, infection, or other methods. 
Such methods are described in many standard laboratory manuals, such as Davis et al., Basic 

20 Methods In Molecular Biology (1986). It is specifically contemplated that the polypeptides of the 
present invention may in fact be expressed by a host cell lacking a recombinant vector. 

In addition to encompassing host cells containing the vector constructs discussed herein, 
the invention also encompasses primary, secondary, and immortalized host cells of vertebrate 
origin, particularly mammalian origin, that have been engineered to delete or replace endogenous 

25 genetic material (e.g., the coding sequence), and/or to include genetic material (e.g., heterologous 
polynucleotide sequences) that is operably associated with polynucleotides of the invention, and 
which activates, alters, and/or amplifies endogenous polynucleotides. For example, techniques 
known in the art may be used to operably associate heterologous control regions (e.g., promoter 
and/or enhancer) and endogenous polynucleotide sequences via homologous recombination (see, 

30 e.g., US Patent Number 5,641,670, issued June 24, 1997; International Publication Number WO 
96/29411; International Publication Number WO 94/12650; Roller et al, Proc. Natl. Acad. Sci. 
USA 56:8932-8935 (1989); and Zijlstra et al., Nature 542:435-438 (1989), the disclosures of each 
of which are incorporated by reference in their entireties). 

Polypeptides of the invention can be recovered and purified from recombinant cell 

35 cultures by well-known methods including ammonium sulfate or ethanol precipitation, acid 
extraction, anion or cation exchange chromatography, phosphocellulose chromatography, 
hydrophobic interaction chromatography, affinity chromatography, hydroxylapatite 
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chromatography and lectin chromatography. Most preferably, high performance liquid 
chromatography ("HPLC") is employed for purification. 

Polypeptides of the present invention can also be recovered from: products purified from 
natural sources, including bodily fluids, tissues and cells, whether directly isolated or cultured; 
5 products of chemical synthetic procedures; and products produced by recombinant techniques 
from a prokaryotic or eukaryotic host, including, for example, bacterial, yeast, higher plant, insect, 
and mammalian cells. Depending upon the host employed in a recombinant production procedure, 
the polypeptides of the present invention may be glycosylated or may be non-glycosylated. In 
addition, polypeptides of the invention may also include an initial modified methionine residue, in 

10 some cases as a result of host-mediated processes. Thus, it is well known in the art that the N- 
terminal methionine encoded by the translation initiation codon generally is removed with high 
efficiency from any protein after translation in all eukaryotic cells. While the N-terminal 
methionine on most proteins also is efficiently removed in most prokaryotes, for some proteins, 
this prokaryotic removal process is inefficient, depending on the nature of the amino acid to which 

15 the N-terminal methionine is covalently linked. 

In one embodiment, the yeast Pichia pastoris is used to express polypeptides of the 
invention in a eukaryotic system. Pichia pastoris is a methylotrophic yeast which can metabolize 
methanol as its sole carbon source. A main step in the methanol metabolization pathway is the 
oxidation of methanol to formaldehyde using 0 2 . This reaction is catalyzed by the enzyme alcohol 

20 oxidase. In order to metabolize methanol as its sole carbon source, Pichia pastoris must generate 
high levels of alcohol oxidase due, in part, to the relatively low affinity of alcohol oxidase for 0 2 . 
Consequently, in a growth medium depending on methanol as a main carbon source, the promoter 
region of one of the two alcohol oxidase genes (AOXJ) is highly active. In the presence of 
methanol, alcohol oxidase produced from the AOX1 gene comprises up to approximately 30% of 

25 the total soluble protein in Pichia pastoris. See Ellis, S.B., et al, Mol Cell Biol. 5:1111-21 
(1985); Koutz, P.J, et al, Yeast 5:167-77 (1989); Tschopp, J.R, et al, Nucl Acids Res. 15:3859-76 
(1987). Thus, a heterologous coding sequence, such as, for example, a polynucleotide of the 
present invention, under the transcriptional regulation of all or part of the AOX1 regulatory 
sequence is expressed at exceptionally high levels in Pichia yeast grown in the presence of 

30 methanol. 

In one example, the plasmid vector pPIC9K is used to express DNA encoding a 
polypeptide of the invention, as set forth herein, in a Pichea yeast system essentially as described 
in "Pichia Protocols: Methods in Molecular Biology," D.R. Higgins and J. Cregg, eds. The 
Humana Press, Totowa, NJ, 1998. This expression vector allows expression and secretion of a 
35 polypeptide of the invention by virtue of the strong AOX1 promoter linked to the Pichia pastoris 
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alkaline phosphatase (PHO) secretory signal peptide (i.e., leader) located upstream of a multiple 
cloning site. 

Many other yeast vectors could be used in place of pPIC9K, such as, pYES2, pYDl, 
pTEFl/Zeo, P YES2/GS, pPICZ, pGAPZ, pGAPZalpha, pPIC9, pPIC3.5, pHIL-D2, pHIL-Sl, 
pPIC3.5K, and PA0815, as one skilled in the art would readily appreciate, as long as the proposed 
expression construct provides appropriately located signals for transcription, translation, secretion 
(if desired), and the like, including an in-frame AUG as required. 

In another embodiment, high-level expression of a heterologous coding sequence, such as, 
for example, a polynucleotide of the present invention, may be achieved by cloning the 
heterologous polynucleotide of the invention into an expression vector such as, for example, 
pG APZ or pGAPZalpha, and growing the yeast culture in the absence of methanol. 

In addition to encompassing host cells containing the vector constructs discussed herein, 
the invention also encompasses primary, secondary, and immortalized host cells of vertebrate 
origin, particularly mammalian origin, that have been engineered to delete or replace endogenous 
genetic material (e.g., coding sequence), and/or to include genetic material (e.g., heterologous 
polynucleotide sequences) that is operably associated with polynucleotides of the invention, and 
which activates, alters, and/or amplifies endogenous polynucleotides. For example, techniques 
known in the art may be used to operably associate heterologous control regions (e.g., promoter 
and/or enhancer) and endogenous polynucleotide sequences via homologous recombination (see, 
e.g., U.S. Patent No. 5,641,670, issued June 24, 1997; International Publication No. WO 
96/29411, published September 26, 1996; International Publication No. WO 94/12650, published 
August 4, 1994; Roller et al, Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); and Zijlstra et al., 
Nature 342:435-438 (1989), the disclosures of each of which are incorporated by reference in their 
entireties). 

In addition, polypeptides of the invention can be chemically synthesized using techniques 
known in the art (e.g., see Creighton, 1983, Proteins: Structures and Molecular Principles, W.H. 
Freeman & Co., N.Y., and Hunkapiller et al., Nature, 310:105-111 (1984)). For example, a 
polypeptide corresponding to a fragment of a polypeptide can be synthesized by use of a peptide 
synthesizer. Furthermore, if desired, nonclassical amino acids or chemical amino acid analogs can 
be introduced as a substitution or addition into the polypeptide sequence. Non-classical amino 
acids include, but are not limited to, to the D-isomers of the common amino acids, 2,4- 
diaminobutyric acid, a-amino isobutyric acid, 4-aminobutyric acid, Abu, 2-amino butyric acid, 
g-Abu, e-Ahx, 6-amino hexanoic acid, Aib, 2-amino isobutyric acid, 3-amino propionic acid, 
ornithine, norleucine, norvaline, hydroxyproline, sarcosine, citrulline, homocitrulline, cysteic acid, 
t-butylglycine, t-butylalanine, phenylglycine, cyclohexylalanine, b-alanine, fluoro-amino acids, 
designer amino acids such as b-methyl amino acids, Ca-methyl amino acids, Na-methyl amino 
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acids, and amino acid analogs in general. Furthermore, the amino acid can be D (dextrorotary) or 
L (levorotary). 

The invention encompasses polypeptides of the present invention which are differentially 
modified during or after translation, e.g., by glycosylation, acetylation, phosphorylation, 
5 amidation, derealization by known protecting/blocking groups, proteolytic cleavage, linkage to an 
antibody molecule or other cellular ligand, etc. Any of numerous chemical modifications may be 
carried out by known techniques, including but not limited, to specific chemical cleavage by 
cyanogen bromide, trypsin, chymotrypsin, papain, V8 protease, NaBR*; acetylation, formylation, 
oxidation, reduction; metabolic synthesis in the presence of tunicamycin; etc. 

10 Additional post-translational modifications encompassed by the invention include, for 

example, e.g., N-linked or O-lmked carbohydrate chains, processing of N-terminal or C-terminal 
ends), attachment of chemical moieties to the amino acid backbone, chemical modifications of 
N-linked or O-linked carbohydrate chains, and addition or deletion of an N-terminal methionine 
residue as a result of procaryotic host cell expression. The polypeptides may also be modified 

15 with a detectable label, such as an enzymatic, fluorescent, isotopic or affinity label to allow for 
detection and isolation of the protein. 

Examples of suitable enzymes include horseradish peroxidase, alkaline phosphatase, beta- 
gal actosidase, or acetylcholinesterase; examples of suitable prosthetic group complexes include 
streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials include 

20 umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine 
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material includes 
luminol; examples of bioluminescent materials include luciferase, luciferin, and aequorin; and 
examples of suitable radioactive material include iodine ( ,2, I, ,23 I, 125 I, ,3, I), carbon ( 14 C), sulfur 
( 35 S), tritium ( 3 H), indium ( m In, ,,2 In, ,,3m In, 1,5m In), technetium (^.""Tc), thallium (^Ti), 

25 gallium ( 68 Ga, 67 Ga), palladium ( ,03 Pd), molybdenum ("Mo), xenon ( ,33 Xe), fluorine ( l8 F), 153 Sm, 
n7 Lu, ,59 Gd, I49 Pm, ,40 La, ,75 Yb, l66 Ho, "Y, 47 Sc, l86 Re, ,8 *Re, 142 Pr, 105 Rh, and 97 Ru. 

In specific embodiments, a polypeptide of the present invention or fragment or variant 
thereof is attached to macrocyclic chelators that associate with radiometal ions, including but not 
limited to, l77 Lu, 90 Y, ,66 Ho, and ,53 Sm, to polypeptides. In a preferred embodiment, the 

30 radiometal ion associated with the macrocyclic chelators is m In. In another preferred 
embodiment, the radiometal ion associated with the macrocyclic chelator is ^Y. In specific 
embodiments, the macrocyclic chelator is i,4,7,10-tetraazacyclododecane-N,N , ,N M ,N m -tetraacetic 
acid (DOT A). In other specific embodiments, DOTA is attached to an antibody of the invention or 
fragment thereof via a linker molecule. Examples of linker molecules useful for conjugating 

35 DOTA to a polypeptide are commonly known in the art - see, for example, DeNardo et al. t Clin 
Cancer Res. 4(10):2483-90 (1998); Peterson et al., Bioconjug. Chem. 10(4):553-7 (1999); and 
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Zimmerman et a), NucL Med. Biol. 26(8):943-50 (1999); which are hereby incorporated by 
reference in their entirety. 

As mentioned, the proteins of the invention may be modified by either natural processes, 
such as posttranslational processing, or by chemical modification techniques which are well 
5 known in the art. It will be appreciated that the same type of modification may be present in the 
same or varying degrees at several sites in a given polypeptide. Polypeptides of the invention may 
be branched, for example, as a result of ubiquitination, and they may be cyclic, with or without 
branching. Cyclic, branched, and branched cyclic polypeptides may result from posttranslation 
natural processes or may be made by synthetic methods. Modifications include acetylation, 

10 acylation, ADP-ribosylation, amidation, covalent attachment of flavin, covalent attachment of a 
heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent attachment of 
a lipid or lipid derivative, covalent attachment of phosphotidylinositol, cross-linking, cyclization, 
disulfide bond formation, demethylation, formation of covalent cross-links, formation of cysteine, 
formation of pyroglutamate, formylation, gamma-carboxylation, glycosylation, GPI anchor 

15 formation, hydroxylation, iodination, methylation, myristoylation, oxidation, pegylation, 
proteolytic processing, phosphorylation, prenylation, racemization, selenoylation, sulfation, 
transfer-RNA mediated addition of amino acids to proteins such as arginylation, and 
ubiquitination. (See, for instance, PROTEINS - STRUCTURE AND MOLECULAR 
PROPERTIES, 2nd Ed., T. E. Creighton, W. H. Freeman and Company, New York (1993); 

20 POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C. Johnson, Ed., 
Academic Press, New York, pgs. 1-12 (1983); Seifter et al., Meth. Enzymol. 182:626-646 (1990); 
Rattan et al., Ann. N.Y. Acad. Sci. 663:48-62 (1992)). 

Also provided by the invention are chemically modified derivatives of the polypeptides of 
the invention which may provide additional advantages such as increased solubility, stability and 

25 circulating time of the polypeptide, or decreased immunogenicity (see U.S. Patent No. 4,179,337). 
The chemical moieties for derivitization may be selected from water soluble polymers such as 
polyethylene glycol, ethylene glycol/propylene glycol copolymers, carboxymethylcellulose, 
dextran, polyvinyl alcohol and the like. The polypeptides may be modified at random positions 
within the molecule, or at predetermined positions within the molecule and may include one, two, 

30 three or more attached chemical moieties. 

The polymer may be of any molecular weight, and may be branched or unbranched. For 
polyethylene glycol, the preferred molecular weight is between about 1 kDa and about 100 kDa 
(the term "about" indicating that in preparations of polyethylene glycol, some molecules will 
weigh more, some less, than the stated molecular weight) for ease in handling and manufacturing. 

35 Other sizes may be used, depending on the desired therapeutic profile (e.g., the duration of 
sustained release desired, the effects, if any on biological activity, the ease in handling, the degree 
or lack of antigenicity and other known effects of the polyethylene glycol to a therapeutic protein 
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or analog). For example, the polyethylene glycol may have an average molecular weight of about 
200, 500, 1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500, 5000, 5500, 6000, 6500, 7000, 7500, 
8000, 8500, 9000, 9500, 10,000, 10,500, 11,000, 11,500, 12,000, 12,500, 13,000, 13,500, 14,000, 
14,500, 15,000, 15,500, 16,000, 16,500, 17,000, 17,500, 18,000, 18,500, 19,000, 19,500, 20,000, 
5 25,000, 30,000, 35,000, 40,000, 45,000, 50,000, 55,000, 60,000, 65,000, 70,000, 75,000, 80,000, 
85,000, 90,000, 95,000, or 100,000 kDa. 

As noted above, the polyethylene glycol may have a branched structure. Branched 
polyethylene glycols are described, for example, in U.S. Patent No. 5,643,575; Morpurgo et al., 
AppL Biochem. BiotechnoL 56:59-72 (1996); Vorobjev et al, Nucleosides Nucleotides 75:2745- 
10 2750 (1999); and Caliceti et al. Bioconjug. Chem. 70:638-646 (1999), the disclosures of each of 
which are incorporated herein by reference. 

The polyethylene glycol molecules (or other chemical moieties) should be attached to the 
protein with consideration of effects on functional or antigenic domains of the protein. There are a 
number of attachment methods available to those skilled in the art, such as, for example, the 
15 method disclosed in EP 0 401 384 (coupling PEG to G-CSF), herein incorporated by reference; see 
also Malik et al., Exp. Hematol. 20:1028-1035 (1992), reporting pegylation of GM-CSF using 
tresyl chloride. For example, polyethylene glycol may be covalently bound through amino acid 
residues via a reactive group, such as a free amino or carboxyl group. Reactive groups are those to 
which an activated polyethylene glycol molecule may be bound. The amino acid residues having a 
20 free amino group may include lysine residues and the N-terminal amino acid residues; those 
having a free carboxyl group may include aspartic acid residues glutamic acid residues and the 
C-terminal amino acid residue. Sulfhydryl groups may also be used as a reactive group for 
attaching the polyethylene glycol molecules. Preferred for therapeutic purposes is attachment at 
an amino group, such as attachment at the N-terminus or lysine group. 
25 As suggested above, polyethylene glycol may be attached to proteins via linkage to any of 

a number of amino acid residues. For example, polyethylene glycol can be linked to proteins via 
covalent bonds to lysine, histidine, aspartic acid, glutamic acid, or cysteine residues. One or more 
reaction chemistries may be employed to attach polyethylene glycol to specific amino acid 
residues (e.g., lysine, histidine, aspartic acid, glutamic acid, or cysteine) of the protein or to more 
30 than one type of amino acid residue (e.g., lysine, histidine, aspartic acid, glutamic acid, cysteine 
and combinations thereof) of the protein. 

One may specifically desire proteins chemically modified at the N-terminus. Using 
polyethylene glycol as an illustration of the present composition, one may select from a variety of 
polyethylene glycol molecules (by molecular weight, branching, etc.), the proportion of 
35 polyethylene glycol molecules to protein (polypeptide) molecules in the reaction mix, the type of 
pegylation reaction to be performed, and the method of obtaining the selected N-terminally 
pegylated protein. The method of obtaining the N-terminally pegylated preparation (i.e., 
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separating this moiety from other monopegylated moieties if necessary) may be by purification of 
the N-terminally pegylated material from a population of pegylated protein molecules. Selective 
proteins chemically modified at the N-terminus modification may be accomplished by reductive 
alkylation which exploits differential reactivity of different types of primary amino groups (lysine 
5 versus the N-terminal) available for derivatization in a particular protein. Under the appropriate 
reaction conditions, substantially selective derivatization of the protein at the N-terminus with a 
carbonyl group containing polymer is achieved. 

As indicated above, pegylation of the proteins of the invention may be accomplished by 
any number of means. For example, polyethylene glycol may be attached to the protein either 
10 directly or by an intervening linker. Linkerless systems for attaching polyethylene glycol to 
proteins are described in Delgado et al., Crit. Rev. Thera. Drug Carrier Sys. 9:249-304 (1992); 
Francis et al., Intern. J. of Hematol. 68:1-18 (1998); U.S. Patent No. 4,002,531; U.S. Patent No. 
5,349,052; WO 95/06058; and WO 98/32466, the disclosures of each of which are incorporated 
herein by reference. 

15 One system for attaching polyethylene glycol directly to amino acid residues of proteins 

without an intervening linker employs tresylated MPEG, which is produced by the modification of 
monmethoxy polyethylene glycol (MPEG) using tresylchloride (C1S0 2 CH 2 CF 3 ). Upon reaction of 
protein with tresylated MPEG, polyethylene glycol is directly attached to amine groups of the 
protein. Thus, the invention includes protein-polyethylene glycol conjugates produced by reacting 

20 proteins of the invention with a polyethylene glycol molecule having a 2,2,2-trifluoreothane 
sulphonyl group. 

Polyethylene glycol can also be attached to proteins using a number of different 
intervening linkers. For example, U.S. Patent No. 5,612,460, the entire disclosure of which is 
incorporated herein by reference, discloses urethane linkers for connecting polyethylene glycol to 

25 proteins. Protein-polyethylene glycol conjugates wherein the polyethylene glycol is attached to 
the protein by a linker can also be produced by reaction of proteins with compounds such as 
MPEG-succinimidylsuccinate, MPEG activated with U'-carbonyldiimidazole, MPEG- 
2,4,5-trichloropenylcarbonate, MPEG-p-nitrophenolcarbonate, and various MPEG-succinate 
derivatives. A number of additional polyethylene glycol derivatives and reaction chemistries for 

30 attaching polyethylene glycol to proteins are described in International Publication No. 
WO 98/32466, the entire disclosure of which is incorporated herein by reference. Pegylated 
protein products produced using the reaction chemistries set out herein are included within the 
scope of the invention. 

The number of polyethylene glycol moieties attached to each protein of the invention (i.e., 

35 the degree of substitution) may also vary. For example, the pegylated proteins of the invention 
may be linked, on average, to 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 15, 17, 20, or more polyethylene 
glycol molecules. Similarly, the average degree of substitution within ranges such as 1-3, 2-4, 3-5, 
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4-6, 5-7, 6-8, 7-9, 8-10, 9-11, 10-12, 11-13, 12-14, 13-15, 14-16, 15-17, 16-18, 17-19, or 18-20 
polyethylene glycol moieties per protein molecule. Methods for determining the degree of 
substitution are discussed, for example, in Delgado et ah, Crit. Rev. Thera. Drug Carrier Sys. 
9:249-304(1992). 

5 The polypeptides of the invention can be recovered and purified from chemical synthesis 

and recombinant cell cultures by standard methods which include, but are not limited to, 
ammonium sulfate or ethanol precipitation, acid extraction, anion or cation exchange 
chromatography, phosphocellulose chromatography, hydrophobic interaction chromatography, 
affinity chromatography, hydroxylapatite chromatography and lectin chromatography. Most 

10 preferably, high performance liquid chromatography ("HPLC") is employed for purification. Well 
known techniques for refolding protein may be employed to regenerate active conformation when 
the polypeptide is denatured during isolation and/or purification. 

The polypeptides of the invention may be in monomers or multimers (i.e., dimers, trimers, 
tetramers and higher multimers). Accordingly, the present invention relates to monomers and 

15 multimers of the polypeptides of the invention, their preparation, and compositions (preferably, 
Therapeutics) containing them. In specific embodiments, the polypeptides of the invention are 
monomers, dimers, trimers or tetramers. In additional embodiments, the multimers of the 
invention are at least dimers, at least trimers, or at least tetramers. 

Multimers encompassed by the invention may be homomers or heteromers. As used 

20 herein, the term homomer refers to a multimer containing only polypeptides corresponding to a 
protein of the invention (e.g., the amino acid sequence of SEQ ID NO: Y, an amino acid sequence 
encoded by SEQ ID NO:X or the complement of SEQ ID NO:X, the amino acid sequence encoded 
by the portion of SEQ ID NO:X as defined in columns 8 and 9 of Table 2, and/or an amino acid 
sequence encoded by cDNA contained in ATCC Deposit No:Z (including fragments, variants, 

25 splice variants, and fusion proteins, corresponding to these as described herein)). These homomers 
may contain polypeptides having identical or different amino acid sequences. In a specific 
embodiment, a homomer of the invention is a multimer containing only polypeptides having an 
identical amino acid sequence. In another specific embodiment, a homomer of the invention is a 
multimer containing polypeptides having different amino acid sequences. In specific 

30 embodiments, the multimer of the invention is a homodimer (e.g., containing two polypeptides 
having identical or different amino acid sequences) or a homotrimer (e.g., containing three 
polypeptides having identical and/or different amino acid sequences). In additional embodiments, 
the homomeric multimer of the invention is at least a homodimer, at least a homotrimer, or at least 
a homotetramer. 

35 As used herein, the term heteromer refers to a multimer containing one or more 

heterologous polypeptides (i.e., polypeptides of different proteins) in addition to the polypeptides 
of the invention. In a specific embodiment, the multimer of the invention is a heterodimer, a 
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heterotrimer, or a heterotetramer. In additional embodiments, the heteromeric multimer of the 
invention is at least a heterodimer, at least a heterotrimer, or at least a heterotetramer. 

Multimers of the invention may be the result of hydrophobic, hydrophilic, ionic and/or 
covalent associations and/or may be indirectly linked by, for example, liposome formation. Thus, 
in one embodiment, multimers of the invention, such as, for example, homodimers or 
homotrimers, are formed when polypeptides of the invention contact one another in solution. In 
another embodiment, heteromultimers of the invention, such as, for example, heterotrimers or 
heterotetramers, are formed when polypeptides of the invention contact antibodies to the 
polypeptides of the invention (including antibodies to the heterologous polypeptide sequence in a 
fusion protein of the invention) in solution. In other embodiments, multimers of the invention are 
formed by covalent associations with and/or between the polypeptides of the invention. Such 
covalent associations may involve one or more amino acid residues contained in the polypeptide 
sequence (e.g., that recited in SEQ ID NO: Y, encoded by the portion of SEQ ID NO:X as defined 
in columns 8 and 9 of Table 2, and/or encoded by the cDNA contained in ATCC Deposit No:Z). 
In one instance, the covalent associations are cross-linking between cysteine residues located 
within the polypeptide sequences which interact in the native (i.e., naturally occurring) 
polypeptide. In another instance, the covalent associations are the consequence of chemical or 
recombinant manipulation. Alternatively, such covalent associations may involve one or more 
amino acid residues contained in the heterologous polypeptide sequence in a fusion protein. In 
one example, covalent associations are between the heterologous sequence contained in a fusion 
protein of the invention (see, e.g., US Patent Number 5,478,925). In a specific example, the 
covalent associations are between the heterologous sequence contained in a Fc fusion protein of 
the invention (as described herein). In another specific example, covalent associations of fusion 
proteins of the invention are between heterologous polypeptide sequence from another protein that 
is capable of forming covalently associated multimers, such as for example, osteoprotegerin (see, 
e.g., International Publication NO: WO 98/49305, the contents of which are herein incorporated by 
reference in its entirety). In another embodiment, two or more polypeptides of the invention are 
joined through peptide linkers. Examples include those peptide linkers described in U.S. Pat. No. 
5,073,627 (hereby incorporated by reference). Proteins comprising multiple polypeptides of the 
invention separated by peptide linkers may be produced using conventional recombinant DNA 
technology. 

Another method for preparing multimer polypeptides of the invention involves use of 
polypeptides of the invention fused to a leucine zipper or isoleucine zipper polypeptide sequence. 
Leucine zipper and isoleucine zipper domains are polypeptides that promote multimerization of 
the proteins in which they are found. Leucine zippers were originally identified in several DNA- 
binding proteins (Landschulz et a!., Science 240:1759, (1988)), and have since been found in a 
variety of different proteins. Among the known leucine zippers are naturally occurring peptides 
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and derivatives thereof that dimerize or trimerize. Examples of leucine zipper domains suitable 
for producing soluble multimeric proteins of the invention are those described in PCT application 
WO 94/10308, hereby incorporated by reference. Recombinant fusion proteins comprising a 
polypeptide of the invention fused to a polypeptide sequence that dimerizes or trimerizes in 
5 solution are expressed in suitable host cells, and the resulting soluble multimeric fusion protein is 
recovered from the culture supernatant using techniques known in the art. 

Trimeric polypeptides of the invention may offer the advantage of enhanced biological 
activity. Preferred leucine zipper moieties and isoleucine moieties are those that preferentially 
form trimers. One example is a leucine zipper derived from lung surfactant protein D (SPD), as 
10 described in Hoppe et al. (FEBS Letters 344: 191 , (1994)) and in U.S. patent application Ser. No. 
08/446,922, hereby incorporated by reference. Other peptides derived from naturally occurring 
trimeric proteins may be employed in preparing trimeric polypeptides of the invention. 

In another example, proteins of the invention are associated by interactions between 
Flag® polypeptide sequence contained in fusion proteins of the invention containing Flag® 
15 polypeptide sequence. In a further embodiment, proteins of the invention are associated by 
interactions between heterologous polypeptide sequence contained in Flag® fusion proteins of the 
invention and anti-Flag® antibody. 

The multimers of the invention may be generated using chemical techniques known in the 
art. For example, polypeptides desired to be contained in the multimers of the invention may be 
20 chemically cross-linked using linker molecules and linker molecule length optimization techniques 
known in the art (see, e.g., US Patent Number 5,478,925, which is herein incoiporated by 
reference in its entirety). Additionally, multimers of the invention may be generated using 
techniques known in the art to form one or more inter-molecule cross-links between the cysteine 
residues located within the sequence of the polypeptides desired to be contained in the multimer 
25 (see, e.g., US Patent Number 5,478,925, which is herein incorporated by reference in its entirety). 
Further, polypeptides of the invention may be routinely modified by the addition of cysteine or 
biotin to the C-terminus or N-terminus of the polypeptide and techniques known in the art may be 
applied to generate multimers containing one or more of these modified polypeptides (see, e.g., US 
Patent Number 5,478,925, which is herein incorporated by reference in its entirety). Additionally, 
30 techniques known in the art may be applied to generate liposomes containing the polypeptide 
components desired to be contained in the multimer of the invention (see, e.g., US Patent Number 
5,478,925, which is herein incorporated by reference in its entirety). 

Alternatively, multimers of the invention may be generated using genetic engineering 
techniques known in the art. In one embodiment, polypeptides contained in multimers of the 
35 invention are produced recombinantly using fusion protein technology described herein or 
otherwise known in the art (see, e.g., US Patent Number 5,478,925, which is herein incorporated 
by reference in its entirety). In a specific embodiment, polynucleotides coding for a homodimer of 
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the invention are generated by ligating a polynucleotide sequence encoding a polypeptide of the 
invention to a sequence encoding a linker polypeptide and then further to a synthetic 
polynucleotide encoding the translated product of the polypeptide in the reverse orientation from 
the original C-terminus to the N-terminus (lacking the leader sequence) (see, e.g., US Patent 
5 Number 5,478,925, which is herein incorporated by reference in its entirety). In another 
embodiment, recombinant techniques described herein or otherwise known in the art are applied to 
generate recombinant polypeptides of the invention which contain a transmembrane domain (or 
hydrophobic or signal peptide) and which can be incorporated by membrane reconstitution 
techniques into liposomes (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
10 reference in its entirety). 

Antibodies 

Further polypeptides of the invention relate to antibodies and T-cell antigen receptors 
(TCR) which immunospecifically bind a polypeptide, polypeptide fragment, or variant of the 

15 invention (e.g., a polypeptide or fragment or variant of the amino acid sequence of SEQ ID NO:Y 
or a polypeptide encoded by the cDNA contained in ATCC Deposit No:Z, and/or an epitope, of 
the present invention) as determined by immunoassays well known in the art for assaying specific 
antibody-antigen binding. Antibodies of the invention include, but are not limited to, polyclonal, 
monoclonal, multispecific, human, humanized or chimeric antibodies, single chain antibodies, Fab 

20 fragments, F(ab') fragments, fragments produced by a Fab expression library, anti-idiotypic (anti- 
Id) antibodies (including, e.g., anti-Id antibodies to antibodies of the invention), intracellularly- 
made antibodies (i.e., intrabodies), and epitope-binding fragments of any of the above. The term 
"antibody," as used herein, refers to immunoglobulin molecules and immunologically active 
portions of immunoglobulin molecules, i.e., molecules that contain an antigen binding site that 

25 immunospecifically binds an antigen. The immunoglobulin molecules of the invention can be of 
any type (e.g., IgG, IgE, IgM, IgD, IgA and IgY), class (e.g., IgGl, IgG2, IgG3, IgG4, IgAl and 
IgA2) or subclass of immunoglobulin molecule. In preferred embodiments, the immunoglobulin 
molecules of the invention are IgGl. In other preferred embodiments, the immunoglobulin 
molecules of the invention are IgG4. 

30 Most preferably the antibodies are human antigen-binding antibody fragments of the 

present invention and include, but are not limited to, Fab, Fab' and F(ab')2, Fd, single-chain Fvs 
(scFv), single-chain antibodies, disulfide-linked Fvs (sdFv) and fragments comprising either a VL 
or VH domain. Antigen-binding antibody fragments, including single-chain antibodies, may 
comprise the variable region(s) alone or in combination with the entirety or a portion of the 

35 following: hinge region, CHI, CH2, and CH3 domains. Also included in the invention are 
antigen-binding fragments also comprising any combination of variable region(s) with a hinge 
region, CHI, CH2, and CH3 domains. The antibodies of the invention may be from any animal 
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origin including birds and mammals. Preferably, the antibodies are human, murine (e.g., mouse 
and rat), donkey, ship rabbit, goat, guinea pig, camel, horse, or chicken. As used herein, "human" 
antibodies include antibodies having the amino acid sequence of a human immunoglobulin and 
include antibodies isolated from human immunoglobulin libraries or from animals transgenic for 
5 one or more human immunoglobulin and that do not express endogenous immunoglobulins, as 
described infra and, for example in, U.S. Patent No. 5,939,598 by Kucherlapati et al. 

The antibodies of the present invention may be monospecific, bispecific, trispecific or of 
greater multi specificity. Multispecific antibodies may be specific for different epitopes of a 
polypeptide of the present invention or may be specific for both a polypeptide of the present 

10 invention as well as for a heterologous epitope, such as a heterologous polypeptide or solid support 
material. See, e.g., PCT publications WO 93/17715; WO 92/08802; WO 91/00360; WO 92/05793; 
Tutt, et al., J. Immunol. 147:60-69 (1991); U.S. Patent Nos. 4,474,893; 4,714,681; 4,925,648; 
5,573,920; 5,601,819; Kostelny et al., J. Immunol. 148:1547-1553 (1992). 

Antibodies of the present invention may be described or specified in terms of the 

15 epitope(s) or portion(s) of a polypeptide of the present invention which they recognize or 
specifically bind. The epitope(s) or polypeptide portion(s) may be specified as described herein, 
e.g., by N-terminai and C-terminal positions, or by size in contiguous amino acid residues, or 
listed in the Tables and Figures. Preferred epitopes of the invention include the predicted epitopes 
shown in column 7 of Table 1B.1, as well as polynucleotides that encode these epitopes. 

20 Antibodies which specifically bind any epitope or polypeptide of the present invention may also be 
excluded. Therefore, the present invention includes antibodies that specifically bind polypeptides 
of the present invention, and allows for the exclusion of the same. 

Antibodies of the present invention may also be described or specified in terms of their 
cross-reactivity. Antibodies that do not bind any other analog, ortholog, or homolog of a 

25 polypeptide of the present invention are included. Antibodies that bind polypeptides with at least 
95%, at least 90%, at least 85%, at least 80%, at least 75%, at least 70%, at least 65%, at least 
60%, at least 55%, and at least 50% identity (as calculated using methods known in the art and 
described herein) to a polypeptide of the present invention are also included in the present 
invention. In specific embodiments, antibodies of the present invention cross-react with murine, 

30 rat and/or rabbit homologs of human proteins and the corresponding epitopes thereof. Antibodies 
that do not bind polypeptides with less than 95%, less than 90%, less than 85%, less than 80%, less 
than 75%, less than 70%, less than 65%, less than 60%, less than 55%, and less than 50% identity 
(as calculated using methods known in the art and described herein) to a polypeptide of the present 
invention are also included in the present invention. In a specific embodiment, the above- 

35 described cross-reactivity is with respect to any single specific antigenic or immunogenic 
polypeptide, or combination(s) of 2, 3, 4, 5, or more of the specific antigenic and/or immunogenic 
polypeptides disclosed herein. Further included in the present invention are antibodies which bind 
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polypeptides encoded by polynucleotides which hybridize to a polynucleotide of the present 
invention under stringent hybridization conditions (as described herein). Antibodies of the present 
invention may also be described or specified in terms of their binding affinity to a polypeptide of 
the invention. Preferred binding affinities include those with a dissociation constant or Kd less 
5 than 5 X 10" 2 M, 10" 2 M, 5 X 10" 3 M, 10 3 M, 5 X 10" 4 M, 10" 4 M. 5 X 10" 5 M, 10" 5 M, 5 X 10" 6 M, 
10*M, 5 X 10- 7 M, 10 7 M, 5 X 10 8 M, 10 s M, 5 X 10" 9 M, 10' 9 M, 5 X 10 10 M, 10 '° M, 5 X 10" 
M. 10" M, 5 X lO ' 2 M, I0 12 M, 5 X 10 13 M, 10' 3 M, 5 X 10" 4 M, 10 14 M, 5 X 10' 5 M, or 10 15 
M. 

The invention also provides antibodies that competitively inhibit binding of an antibody to 
10 an epitope of the invention as determined by any method known in the art for determining 
competitive binding, for example, the immunoassays described herein. In preferred embodiments, 
the antibody competitively inhibits binding to the epitope by at least 95%, at least 90%, at least 85 
%, at least 80%, at least 75%, at least 70%, at least 60%, or at least 50%. 

Antibodies of the present invention may act as agonists or antagonists of the polypeptides 
1 5 of the present invention. For example, the present invention includes antibodies which disrupt the 
receptor/ligand interactions with the polypeptides of the invention either partially or fully. 
Preferably, antibodies of the present invention bind an antigenic epitope disclosed herein, or a 
portion thereof. The invention features both receptor-specific antibodies and ligand-specific 
antibodies. The invention also features receptor-specific antibodies which do not prevent ligand 
20 binding but prevent receptor activation. Receptor activation (i.e., signaling) may be determined by 
techniques described herein or otherwise known in the art. For example, receptor activation can 
be determined by detecting the phosphorylation (e.g., tyrosine or serine/threonine) of the receptor 
or its substrate by immunoprecipitation followed by western blot analysis (for example, as 
described supra). In specific embodiments, antibodies are provided that inhibit ligand activity or 
25 receptor activity by at least 95%, at least 90%, at least 85%, at least 80%, at least 75%, at least 
70%, at least 60%, or at least 50% of the activity in absence of the antibody. 

The invention also features receptor-specific antibodies which both prevent ligand binding 
and receptor activation as well as antibodies that recognize the receptor-ligand complex, and, 
preferably, do not specifically recognize the unbound receptor or the unbound ligand. Likewise, 
30 included in the invention are neutralizing antibodies which bind the ligand and prevent binding of 
the ligand to the receptor, as well as antibodies which bind the ligand, thereby preventing receptor 
activation, but do not prevent the ligand from binding the receptor. Further included in the 
invention are antibodies which activate the receptor. These antibodies may act as receptor 
agonists, i.e., potentiate or activate either all or a subset of the biological activities of the ligand- 
mediated receptor activation, for example, by inducing dimerization of the receptor. The 
antibodies may be specified as agonists, antagonists or inverse agonists for biological activities 
comprising the specific biological activities of the peptides of the invention disclosed herein. The 
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above antibody agonists can be made using methods known in the art. See, e.g., PCT publication 
WO 96/40281; U.S. Patent No. 5,81 1,097; Deng et al., Blood 92(6): 1981-1988 (1998); Chen et al., 
Cancer Res. 58(16):3668-3678 (1998); Harrop et al., J. Immunol. 161(4): 1786-1794 (1998); Zhu 
et al., Cancer Res. 58(15):3209-3214 (1998); Yoon et al., J. Immunol. 160(7): 3 170-3179 (1998); 

5 Prat et al., J- Cell. Sci. lll(Pt2):237-247 (1998); Pitard et al., J. Immunol. Methods 205(2): 177- 
190 (1997); Liautard et al., Cytokine 9(4):233-241 (1997); Carlson et al., J. Biol. Chem. 
272(17):11295-11301 (1997); Taryman et al., Neuron 14(4):755-762 (1995); Muller et al., 
Structure 6(9): 1153-1 167 (1998); Bartunek et al., Cytokine 8(l):14-20 (1996) (which are all 
incorporated by reference herein in their entireties). 

10 Antibodies of the present invention may be used, for example, to purify, detect, and target 

the polypeptides of the present invention, including both in vitro and in vivo diagnostic and 
therapeutic methods. For example, the antibodies have utility in immunoassays for qualitatively 
and quantitatively measuring levels of the polypeptides of the present invention in biological 
samples. See, e.g., Harlow et al.. Antibodies: A Laboratory Manual, (Cold Spring Harbor 

15 Laboratory Press, 2nd ed. 1988); incorporated by reference herein in its entirety. 

As discussed in more detail below, the antibodies of the present invention may be used 
either alone or in combination with other compositions. The antibodies may further be 
recombinantly fused to a heterologous polypeptide at the N- or C-terminus or chemically 
conjugated (including covalent and non-covalent conjugations) to polypeptides or other 

20 compositions. For example, antibodies of the present invention may be recombinantly fused or 
conjugated to molecules useful as labels in detection assays and effector molecules such as 
heterologous polypeptides, drugs, radionuclides, or toxins. See, e.g., PCT publications WO 
92/08495; WO 91/14438; WO 89/12624; U.S. Patent No. 5,314,995; and EP 396,387; the 
disclosures of which are incorporated herein by reference in their entireties. 

25 The antibodies of the invention include derivatives that are modified, i.e, by the covalent 

attachment of any type of molecule to the antibody such that covalent attachment does not prevent 
the antibody from generating an anti-idiotypic response. For example, but not by way of 
limitation, the antibody derivatives include antibodies that have been modified, e.g., by 
glycosylation, acetylation, pegylation, phosphylation, amidation, derivatization by known 

30 protecting/blocking groups, proteolytic cleavage, linkage to a cellular ligand or other protein, etc. 
Any of numerous chemical modifications may be carried out by known techniques, including, but 
not limited to specific chemical cleavage, acetylation, formylation, metabolic synthesis of 
tunicamycin, etc. Additionally, the derivative may contain one or more non-classical amino acids. 
The antibodies of the present invention may be generated by any suitable method known 

35 in the art. Polyclonal antibodies to an antigen-of- interest can be produced by various procedures 
well known in the art. For example, a polypeptide of the invention can be administered to various 
host animals including, but not limited to, rabbits, mice, rats, etc. to induce the production of sera 
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outlined in Chapter 7.22 of Current Protocols in Immunology, Coligan et a!., Eds., 1994, John 
Wiley & Sons, NY, which is hereby incorporated in its entirety by reference. The source of B 
cells for transformation is commonly human peripheral blood, but B cells for transformation may 
also be derived from other sources including, but not limited to, lymph nodes, tonsil, spleen, tumor 
5 tissue, and infected tissues. Tissues are generally made into single cell suspensions prior to EBV 
transformation. Additionally, steps may be taken to either physically remove or inactivate T cells 
(e.g., by treatment with cyclosporin A) in B cell-containing samples, because T cells from 
individuals seropositive for anti-EBV antibodies can suppress B cell immortalization by EBV. 

In general, the sample containing human B cells is innoculated with EBV, and cultured for 

10 3-4 weeks. A typical source of EBV is the culture supernatant of the B95-8 cell line (ATCC #VR- 
1492). Physical signs of EBV transformation can generally be seen towards the end of the 3-4 
week culture period. By phase-contrast microscopy, transformed cells may appear large, clear, 
hairy and tend to aggregate in tight clusters of cells. Initially, EBV lines are generally polyclonal. 
However, over prolonged periods of cell cultures, EBV lines may become monoclonal or 

15 polyclonal as a result of the selective outgrowth of particular B cell clones. Alternatively, 
polyclonal EBV transformed lines may be subcloned (e.g., by limiting dilution culture) or fused 
with a suitable fusion partner and plated at limiting dilution to obtain monoclonal B cell lines. 
Suitable fusion partners for EBV transformed cell lines include mouse myeloma cell lines (e.g., 
SP2/0, X63-Ag8.653), heteromyeloma cell lines (human x mouse; e.g, SPAM-8, SBC-H20, and 

20 CB-F7), and human cell lines (e.g., GM 1500, SKO-007, RPMI 8226, and KR-4). Thus, the 
present invention also provides a method of generating polyclonal or monoclonal human 
antibodies against polypeptides of the invention or fragments thereof, comprising EBV- 
transformation of human B cells. 

Antibody fragments which recognize specific epitopes may be generated by known 

25 techniques. For example, Fab and F(ab')2 fragments of the invention may be produced by 
proteolytic cleavage of immunoglobulin molecules, using enzymes such as papain (to produce Fab 
fragments) or pepsin (to produce F(ab')2 fragments). F(ab')2 fragments contain the variable 
region, the light chain constant region and the CHI domain of the heavy chain. 

For example, the antibodies of the present invention can also be generated using various 

30 phage display methods known in the art. In phage display methods, functional antibody domains 
are displayed on the surface of phage particles which carry the polynucleotide sequences encoding 
them. In a particular embodiment, such phage can be utilized to display antigen binding domains 
expressed from a repertoire or combinatorial antibody library (e.g., human or murine). Phage 
expressing an antigen binding domain that binds the antigen of interest can be selected or 

35 identified with antigen, e.g., using labeled antigen or antigen bound or captured to a solid surface 
or bead. Phage used in these methods are typically filamentous phage including fd and M13 
binding domains expressed from phage with Fab, Fv or disulfide stabilized Fv antibody domains 
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recombinantly fused to either the phage gene ffl or gene VIII protein. Examples of phage display 
methods that can be used to make the antibodies of the present invention include those disclosed 
in Brinkman et al., J. Immunol. Methods 182:41-50 (1995); Ames et a!., J. Immunol. Methods 
184:177-186 (1995); Kettleborough et al., Eur. J. Immunol. 24:952-958 (1994); Persic et al, Gene 
187 9-18 (1997); Burton et al., Advances in Immunology 57:191-280 (1994); PCT application 
No. PCT/GB9 1/01 134; PCT publications WO 90/02809; WO 91/10737; WO 92/01047; WO 
92/18619; WO 93/11236; WO 95/15982; WO 95/20401; and U.S. Patent Nos. 5,698,426; 
5,223,409; 5,403,484; 5,580,717; 5,427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908; 
5,516,637; 5,780,225; 5,658,727; 5,733,743 and 5,969,108; each of which is incorporated herein 
by reference in its entirety. 

As described in the above references, after phage selection, the antibody coding regions 
from the phage can be isolated and used to generate whole antibodies, including human antibodies, 
or any other desired antigen binding fragment, and expressed in any desired host, including 
mammalian cells, insect cells, plant cells, yeast, and bacteria, e.g., as described in detail below. 
For example, techniques to recombinantly produce Fab, Fab' and F(ab')2 fragments can also be 
employed using methods known in the art such as those disclosed in PCT publication WO 
92/22324; Mullinax et al, BioTechniques 12(6):864-869 (1992); and Sawai et ah, AJRI 34:26-34 
(1995); and Better et al., Science 240:1041-1043 (1988) (said references incorporated by reference 
in their entireties). 

Examples of techniques which can be used to produce single-chain Fvs and antibodies 
include those described in U.S. Patents 4,946,778 and 5,258,498; Huston et al., Methods in 
Enzymology 203:46-88 (1991); Shu et al, PNAS 90:7995-7999 (1993); and Skerra et al., Science 
240:1038-1040 (1988). For some uses, including in vivo use of antibodies in humans and in vitro 
detection assays, it may be preferable to use chimeric, humanized, or human antibodies. A 
chimeric antibody is a molecule in which different portions of the antibody are derived from 
different animal species, such as antibodies having a variable region derived from a murine 
monoclonal antibody and a human immunoglobulin constant region. Methods for producing 
chimeric antibodies are known in the art. See e.g., Morrison, Science 229:1202 (1985); Oi et al, 
BioTechniques 4:214 (1986); Gillies et al., (1989) J. Immunol. Methods 125:191-202; U.S. Patent 
Nos. 5,807,715; 4,816,567; and 4,816397, which are incorporated herein by reference in their 
entirety. Humanized antibodies are antibody molecules from non-human species antibody that 
binds the desired antigen having one or more complementarity determining regions (CDRs) from 
the non-human species and a framework regions from a human immunoglobulin molecule. Often, 
framework residues in the human framework regions will be substituted with the corresponding 
residue from the CDR donor antibody to alter, preferably improve, antigen binding. These 
framework substitutions are identified by methods well known in the art, e.g., by modeling of the 
interactions of the CDR and framework residues to identify framework residues important for 
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antigen binding and sequence comparison to identify unusual framework residues at particular 
positions. (See, e.g., Queen et ai., U.S. Patent No. 5,585,089; Riechmann et al., Nature 332:323 
(1988), which are incorporated herein by reference in their entireties.) Antibodies can be 
humanized using a variety of techniques known in the art including, for example, CDR-grafting 

5 (EP 239,400; PCT publication WO 91/09967; U.S. Patent Nos. 5,225,539; 5,530,101; and 
5,585,089), veneering or resurfacing (EP 592,106; EP 519,596; Padlan, Molecular Immunology 
28(4/5):489-498 (1991); Studnicka et al., Protein Engineering 7(6):805-814 (1994); Roguska. et 
al., PNAS 91:969-973 (1994)), and chain shuffling (U.S. Patent No. 5,565,332). 

Completely human antibodies are particularly desirable for therapeutic treatment of human 

10 patients. Human antibodies can be made by a variety of methods known in the art including phage 
display methods described above using antibody libraries derived from human immunoglobulin 
sequences. See also, U.S. Patent Nos. 4,444,887 and 4,716,111; and PCT publications WO 
98/46645, WO 98/50433, WO 98/24893, WO 98/16654, WO 96734096, WO 96/33735, and WO 
91/10741; each of which is incorporated herein by reference in its entirety. 

15 Human antibodies can also be produced using transgenic mice which are incapable of 

expressing functional endogenous immunoglobulins, but which can express human 
immunoglobulin genes. For example, the human heavy and light chain immunoglobulin gene 
complexes may be introduced randomly or by homologous recombination into mouse embryonic 
stem cells. Alternatively, the human variable region, constant region, and diversity region may be 

20 introduced into mouse embryonic stem cells in addition to the human heavy and light chain genes. 
The mouse heavy and light chain immunoglobulin genes may be rendered non-functional 
separately or simultaneously with the introduction of human immunoglobulin loci by homologous 
recombination. In particular, homozygous deletion of the JH region prevents endogenous antibody 
production. The modified embryonic stem cells are expanded and microinjected into blastocysts 

25 to produce chimeric mice. The chimeric mice are then bred to produce homozygous offspring 
which express human antibodies. The transgenic mice are immunized in the normal fashion with a 
selected antigen, e.g., all or a portion of a polypeptide of the invention. Monoclonal antibodies 
directed against the antigen can be obtained from the immunized, transgenic mice using 
conventional hybridoma technology. The human immunoglobulin transgenes harbored by the 

30 transgenic mice rearrange during B cell differentiation, and subsequently undergo class switching 
and somatic mutation. Thus, using such a technique, it is possible to produce therapeutically 
useful IgG, IgA, IgM and IgE antibodies. For an overview of this technology for producing 
human antibodies, see Lonberg and Huszar, Int. Rev. Immunol. 13:65-93 (1995). For a detailed 
discussion of this technology for producing human antibodies and human monoclonal antibodies 

35 and protocols for producing such antibodies, see, e.g., PCT publications WO 98/24893; WO 
92/01047; WO 96/34096; WO 96/33735; European Patent No. 0 598 877; U.S. Patent Nos. 
5,413,923; 5,625,126; 5,633,425; 5,569,825; 5,661,016; 5,545,806; 5,814,318; 5,885,793; 
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5,916,771; 5,939,598; 6,075,181; and 6,114,598, which are incorporated by reference herein in 
their entirety. In addition, companies such as Abgenix, Inc. (Freemont, CA) and Genpharm (San 
Jose, CA) can be engaged to provide human antibodies directed against a selected antigen using 
technology similar to that described above. 

Completely human antibodies which recognize a selected epitope can be generated using a 
technique referred to as "guided selection." In this approach a selected non-human monoclonal 
antibody, e.g., a mouse antibody, is used to guide the selection of a completely human antibody 
recognizing the same epitope. (Jespers et al., Bio/technology 12:899-903(1988)). 

Further, antibodies to the polypeptides of the invention can, in turn, be utilized to generate 
anti-idiotype antibodies that "mimic" polypeptides of the invention using techniques well known 
to those skilled in the art. (See, e.g., Greenspan & Bona, FASEB J. 7(5):437-444; (1989) and 
Nissinoff, J. Immunol. 147(8): 2429-243 8 (1991)). For example, antibodies which bind to and 
competitively inhibit polypeptide multimerization and/or binding of a polypeptide of the invention 
to a ligand can be used to generate anti-idiotypes that "mimic" the polypeptide multimerization 
and/or binding domain and, as a consequence, bind to and neutralize polypeptide and/or its ligand. 
Such neutralizing anti-idiotypes or Fab fragments of such anti-idiotypes can be used in therapeutic 
regimens to neutralize polypeptide ligand(s)/receptor(s). For example, such anti-idiotypic 
antibodies can be used to bind a polypeptide of the invention and/or to bind its 
ligand(s)/receptor(s), and thereby block its biological activity. Alternatively, antibodies which 
bind to and enhance polypeptide multimerization and/or binding, and/or receptor/ligand 
multimerization, binding and/or signaling can be used to generate anti-idiotypes that function as 
agonists of a polypeptide of the invention and/or its ligand/receptor. Such agonistic anti-idiotypes 
or Fab fragments of such anti-idiotypes can be used in therapeutic regimens as agonists of the 
polypeptides of the invention or its ligand(s)/receptor(s). For example, such anti-idiotypic 
antibodies can be used to bind a polypeptide of the invention and/or to bind its 
ligand(s)/receptor(s), and thereby promote or enhance its biological activity. 

Intrabodies of the invention can be produced using methods known in the art, such as 
those disclosed and reviewed in Chen et al., Hum. Gene Ther. 5:595-601 (1994); Marasco, W.A., 
Gene Ther. 4:11-15 (1997); Rondon and Marasco, Annu. Rev. Microbiol. 51:257-283 (1997); 
Proba et al., J. Mol. Biol. 275:245-253 (1998); Cohen et al., Oncogene 17:2445-2456 (1998); 
Ohage and Steipe, J. Mol. Biol. 291:1119-1128 (1999); Ohage et al., J. Mol. Biol. 291:1129-1134 
(1999); Wirtz and Steipe, Protein Sci. 8:2245-2250 (1999); Zhu et al., J. Immunol. Methods 
231:207-222 (1999); and references cited therein. 

Polynucleotides Encoding Antibodies 

The invention further provides polynucleotides comprising a nucleotide sequence 
encoding an antibody of the invention and fragments thereof. The invention also encompasses 
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polynucleotides that hybridize under stringent or alternatively, under lower stringency 
hybridization conditions, e.g., as defined supra, to polynucleotides that encode an antibody, 
preferably, that specifically binds to a polypeptide of the invention, preferably, an antibody that 
binds to a polypeptide having the amino acid sequence of SEQ ID NO: Y, to a polypeptide encoded 
5 by a portion of SEQ ID NO:X as defined in columns 8 and 9 of Table 2, and/or to a polypeptide 
encoded by the cDNA contained in ATCC Deposit No:Z. 

The polynucleotides may be obtained, and the nucleotide sequence of the polynucleotides 
determined, by any method known in the art. For example, if the nucleotide sequence of the 
antibody is known, a polynucleotide encoding the antibody may be assembled from chemically 
10 synthesized oligonucleotides (e.g., as described in Kutmeier et al., BioTechniques 17:242 (1994)), 
which, briefly, involves the synthesis of overlapping oligonucleotides containing portions of the 
sequence encoding the antibody, annealing and ligating of those oligonucleotides, and then 
amplification of the ligated oligonucleotides by PCR. 

Alternatively, a polynucleotide encoding an antibody may be generated from nucleic acid 
15 from a suitable source. If a clone containing a nucleic acid encoding a particular antibody is not 
available, but the sequence of the antibody molecule is known, a nucleic acid encoding the 
immunoglobulin may be chemically synthesized or obtained from a suitable source (e.g., an 
antibody cDNA library, or a cDNA library generated from, or nucleic acid, preferably poly A+ 
RNA, isolated from, any tissue or cells expressing the antibody, such as hybridoma cells selected 
20 to express an antibody of the invention) by PCR amplification using synthetic primers 
hybridizable to the 3' and 5' ends of the sequence or by cloning using an oligonucleotide probe 
specific for the particular gene sequence to identify, e.g., a cDNA clone from a cDNA library that 
encodes the antibody. Amplified nucleic acids generated by PCR may then be cloned into 
replicable cloning vectors using any method well known in the art. 
25 Once the nucleotide sequence and corresponding amino acid sequence of the antibody is 

determined, the nucleotide sequence of the antibody may be manipulated using methods well 
known in the art for the manipulation of nucleotide sequences, e.g., recombinant DNA techniques, 
site directed mutagenesis, PCR, etc. (see, for example, the techniques described in Sambrook et 
al., 1990, Molecular Cloning, A Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory, Cold 
30 Spring Harbor, NY and Ausubel et al., eds., 1998, Current Protocols in Molecular Biology, John 
Wiley & Sons, NY, which are both incorporated by reference herein in their entireties ), to 
generate antibodies having a different amino acid sequence, for example to create amino acid 
substitutions, deletions, and/or insertions. 

In a specific embodiment, the amino acid sequence of the heavy and/or light chain 
35 variable domains may be inspected to identify the sequences of the complementarity determining 
regions (CDRs) by methods that are well know in the art, e.g., by comparison to known amino 
acid sequences of other heavy and light chain variable regions to determine the regions of 
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sequence hypervariability. Using routine recombinant DNA techniques, one or more of the CDRs 
may be inserted within framework regions, e.g., into human framework regions to humanize a 
non-human antibody, as described supra. The framework regions may be naturally occurnng or 
consensus framework regions, and preferably human framework regions (see, e.g., Chothia et al., 
5 J. Mol. Biol. 278: 457^79 (1998) for a listing of human framework regions). Preferably, the 
polynucleotide generated by the combination of the framework regions and CDRs encodes an 
antibody that specifically binds a polypeptide of the invention. Preferably, as discussed supra, 
one or more amino acid substitutions may be made within the framework regions, and, preferably, 
the amino acid substitutions improve binding of the antibody to its antigen. Additionally, such 
10 methods may be used to make amino acid substitutions or deletions of one or more variable region 
cysteine residues participating in an intrachain disulfide bond to generate antibody molecules 
lacking one or more intrachain disulfide bonds. Other alterations to the polynucleotide are 
encompassed by the present invention and within the skill of the art. 

In addition, techniques developed for the production of "chimeric antibodies" (Morrison et 
15 al., Proc. Natl. Acad. Sci. 81:851-855 (1984); Neuberger et al., Nature 312:604-608 (1984); 
Takeda et al.. Nature 314:452-154 (1985)) by splicing genes from a mouse antibody molecule of 
appropriate antigen specificity together with genes from a human antibody molecule of 
appropriate biological activity can be used. As described supra, a chimeric antibody is a molecule 
in which different portions are derived from different animal species, such as those having a 
20 variable region derived from a murine mAb and a human immunoglobulin constant region, e.g., 
humanized antibodies. 

Alternatively, techniques described for the production of single chain antibodies (U.S. 
Patent No. 4,946,778; Bird, Science 242:423- 42 (1988); Huston et al., Proc. Natl. Acad. Sci. USA 
85:5879-5883 (1988); and Ward et al., Nature 334:544-54 (1989)) can be adapted to produce 
25 single chain antibodies. Single chain antibodies are formed by linking the heavy and light chain 
fragments of the Fv region via an amino acid bridge, resulting in a single chain polypeptide. 
Techniques for the assembly of functional Fv fragments in E. coli may also be used (Skerra et al., 
Science 242:1038- 1041 (1988)). 

30 Methods of Producing Antibodies 

The antibodies of the invention can be produced by any method known in the art for the 
synthesis of antibodies, in particular, by chemical synthesis or preferably, by recombinant 
expression techniques. Methods of producing antibodies include, but are not limited to, hybridoma 
technology, EBV transformation, and other methods discussed herein as well as through the use 
35 recombinant DNA technology, as discussed below. 

Recombinant expression of an antibody of the invention, or fragment, derivative or analog 
thereof, (e.g., a heavy or light chain of an antibody of the invention or a single chain antibody of 
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the invention), requires construction of an expression vector containing a polynucleotide that 
encodes the antibody. Once a polynucleotide encoding an antibody molecule or a heavy or light 
chain of an antibody, or portion thereof (preferably containing the heavy or light chain variable 
domain), of the invention has been obtained, the vector for the production of the antibody 

5 molecule may be produced by recombinant DNA technology using techniques well known in the 
art. Thus, methods for preparing a protein by expressing a polynucleotide containing an antibody 
encoding nucleotide sequence are described herein. Methods which are well known to those 
skilled in the art can be used to construct expression vectors containing antibody coding 
sequences and appropriate transcriptional and translational control signals. These methods 

10 include, for example, in vitro recombinant DNA techniques, synthetic techniques, and in vivo 
genetic recombination. The invention, thus, provides replicable vectors comprising a nucleotide 
sequence encoding an antibody molecule of the invention, or a heavy or light chain thereof, or a 
heavy or light chain variable domain, operably linked to a promoter. Such vectors may include 
the nucleotide sequence encoding the constant region of the antibody molecule (see, e.g., PCT 

15 Publication WO 86/05807; PCT Publication WO 89/01036; and U.S. Patent No. 5,122,464) and 
the variable domain of the antibody may be cloned into such a vector for expression of the entire 
heavy or light chain. 

The expression vector is transferred to a host cell by conventional techniques and the 
transfected cells are then cultured by conventional techniques to produce an antibody of the 

20 invention. Thus, the invention includes host cells containing a polynucleotide encoding an 
antibody of the invention, or a heavy or light chain thereof, or a single chain antibody of the 
invention, operably linked to a heterologous promoter. In preferred embodiments for the 
expression of double-chained antibodies, vectors encoding both the heavy and light chains may be 
co-expressed in the host cell for expression of the entire immunoglobulin molecule, as detailed 

25 below. 

A variety of host-expression vector systems may be utilized to express the antibody 
molecules of the invention. Such host-expression systems represent vehicles by which the coding 
sequences of interest may be produced and subsequently purified, but also represent cells which 
may, when transformed or transfected with the appropriate nucleotide coding sequences, express 

30 an antibody molecule of the invention in situ. These include but are not limited to 
microorganisms such as bacteria (e.g., E. coli, B. subtilis) transformed with recombinant 
bacteriophage DNA, plasmid DNA or cosmid DNA expression vectors containing antibody 
coding sequences; yeast (e.g., Saccharomyces, Pichia) transformed with recombinant yeast 
expression vectors containing antibody coding sequences; insect cell systems infected with 

35 recombinant virus expression vectors (e.g., baculovirus) containing antibody coding sequences; 
plant cell systems infected with recombinant virus expression vectors (e.g., cauliflower mosaic 
virus, CaMV; tobacco mosaic virus, TMV) or transformed with recombinant plasmid expression 
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vectors (e.g., Ti plasmid) containing antibody coding sequences; or mammalian cell systems (e.g., 
COS, CHO, BHK, 293, 3T3 cells) harboring recombinant expression constructs containing 
promoters derived from the genome of mammalian cells (e.g., metallothionein promoter) or from 
mammalian viruses (e.g., the adenovirus late promoter; the vaccinia virus 7.5K promoter). 
5 Preferably, bacterial cells such as Escherichia coli, and more preferably, eukaryotic cells, 
especially for the expression of whole recombinant antibody molecule, are used for the expression 
of a recombinant antibody molecule. For example, mammalian cells such as Chinese hamster 
ovary cells (CHO), in conjunction with a vector such as the major intermediate early gene 
promoter element from human cytomegalovirus is an effective expression system for antibodies 

10 (Foecking et al., Gene 45:101 (1986); Cockett et al., Bio/Technology 8:2 (1990)). 

In bacterial systems, a number of expression vectors may be advantageously selected 
depending upon the use intended for the antibody molecule being expressed. For example, when 
a large quantity of such a protein is to be produced, for the generation of pharmaceutical 
compositions of an antibody molecule, vectors which direct the expression of high levels of fusion 

15 protein products that are readily purified may be desirable. Such vectors include, but are not 
limited, to the E. coli expression vector pUR278 (Ruther et al., EMBO J. 2:1791 (1983)), in which 
the antibody coding sequence may be ligated individually into the vector in frame with the lac Z 
coding region so that a fusion protein is produced; pIN vectors (Inouye & Inouye, Nucleic Acids 
Res. 13:3101-3109 (1985); Van Heeke & Schuster, J. Biol. Chem. 24:5503-5509 (1989)); and the 

20 like. pGEX vectors may also be used to express foreign polypeptides as fusion proteins with 
glutathione S-transferase (GST). In general, such fusion proteins are soluble and can easily be 
purified from lysed cells by adsorption and binding to matrix glutathione-agarose beads followed 
by elution in the presence of free glutathione. The pGEX vectors are designed to include 
thrombin or factor Xa protease cleavage sites so that the cloned target gene product can be 

25 released from the GST moiety. 

In an insect system, Autographa californica nuclear polyhedrosis virus (AcNPV) is used as 
a vector to express foreign genes. The virus grows in Spodoptera frugiperda cells. The antibody 
coding sequence may be cloned individually into non-essential regions (for example the 
polyhedrin gene) of the virus and placed under control of an AcNPV promoter (for example the 

30 polyhedrin promoter). 

In mammalian host cells, a number of viral-based expression systems may be utilized. In 
cases where an adenovirus is used as an expression vector, the antibody coding sequence of 
interest may be ligated to an adenovirus transcription/translation control complex, e.g., the late 
promoter and tripartite leader sequence. This chimeric gene may then be inserted in the 

35 adenovirus genome by in vitro or in vivo recombination. Insertion in a non- essential region of the 
viral genome (e.g., region El or E3) will result in a recombinant virus that is viable and capable of 
expressing the antibody molecule in infected hosts, (e.g., see Logan & Shenk, Proc. Natl. Acad. 
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Sci. USA 81:355-359 (1984)). Specific initiation signals may also be required for efficient 
translation of inserted antibody coding sequences. These signals include the ATG initiation codon 
and adjacent sequences. Furthermore, the initiation codon must be in phase with the reading 
frame of the desired coding sequence to ensure translation of the entire insert. These exogenous 
5 translational control signals and initiation codons can be of a variety of origins, both natural and 
synthetic. The efficiency of expression may be enhanced by the inclusion of appropriate 
transcription enhancer elements, transcription terminators, etc. (see Bittner et a!., Methods in 
Enzymol. 153:51-544(1987)). 

In addition, a host cell strain may be chosen which modulates the expression of the 
10 inserted sequences, or modifies and processes the gene product in the specific fashion desired. 
Such modifications (e.g., glycosylation) and processing (e.g., cleavage) of protein products may be 
important for the function of the protein. Different host cells have characteristic and specific 
mechanisms for the post-translational processing and modification of proteins and gene products. 
Appropriate cell lines or host systems can be chosen to ensure the correct modification and 
15 processing of the foreign protein expressed. To this end, eukaryotic host cells which possess the 
cellular machinery for proper processing of the primary transcript, glycosylation, and 
phosphorylation of the gene product may be used. Such mammalian host cells include but are not 
limited to CHO, VERY, BHK, Hela, COS, MDCK, 293, 3T3, WI38, and in particular, breast 
cancer cell lines such as, for example, BT483, Hs578T, HTB2, BT20 and T47D, and normal 
20 mammary gland cell line such as, for example, CRL7030 and Hs578Bst. 

For long-term, high-yield production of recombinant proteins, stable expression is 
preferred. For example, cell lines which stably express the antibody molecule may be engineered. 
Rather than using expression vectors which contain viral origins of replication, host cells can be 
transformed with DNA controlled by appropriate expression control elements (e.g., promoter, 
25 enhancer, sequences, transcription terminators, polyadenylation sites, etc.), and a selectable 
marker. Following the introduction of the foreign DNA, engineered cells may be allowed to grow 
for 1-2 days in an enriched media, and then are switched to a selective media. The selectable 
marker in the recombinant plasmid confers resistance to the selection and allows cells to stably 
integrate the plasmid into their chromosomes and grow to form foci which in turn can be cloned 
30 and expanded into cell lines. This method may advantageously be used to engineer cell lines 
which express the antibody molecule: Such engineered cell lines may be particularly useful in 
screening and evaluation of compounds that interact directly or indirectly with the antibody 
molecule. 

A number of selection systems may be used, including but not limited to the herpes 
35 simplex virus thymidine kinase (Wigler et al., Cell 11:223 (1977)), hypoxanthine-guanine 
phosphoribosyltransferase (Szybalska & Szybalski, Proc. Natl. Acad. Sci. USA 48:202 (1992)), 
and adenine phosphoribosyltransferase (Lowy et al., Cell 22:817 (1980)) genes can be employed 
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in tk-, hgprt- or aprt- cells, respectively. Also, antimetabolite resistance can be used as the basis of 
selection for the following genes: dhfr, which confers resistance to methotrexate (Wigler et al., 
Natl. Acad. Sci. USA 77:357 (1980); O'Hare et al., Proc. Natl. Acad. Sci. USA 78:1527 (1981)); 
gpt, which confers resistance to mycophenolic acid (Mulligan & Berg, Proc. Natl. Acad. Sci. USA 

5 78:2072 (1981)); neo, which confers resistance to the aminoglycoside G-418 Clinical Pharmacy 
12:488-505; Wu and Wu, Biotherapy 3:87-95 (1991); Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 
32:573-596 (1993); Mulligan, Science 260:926-932 (1993); and Morgan and Anderson, Ann. Rev. 
Biochem. 62:191-217 (1993); May, 1993, TIB TECH 11(5):155-215 (1993)); and hygro, which 
confers resistance to hygromycin (Santerre et al., Gene 30:147 (1984)). Methods commonly 

10 known in the art of recombinant DNA technology may be routinely applied to select the desired 
recombinant clone, and such methods are described, for example, in Ausubel et al. (eds.), Current 
Protocols in Molecular Biology, John Wiley & Sons, NY (1993); Kriegler, Gene Transfer and 
Expression, A Laboratory Manual, Stockton Press, NY (1990); and in Chapters 12 and 13, 
Dracopoli et al. (eds), Current Protocols in Human Genetics, John Wiley & Sons, NY (1994); 

15 Colberre-Garapin et al., J. Mol. Biol. 150:1 (1981), which are incorporated by reference herein in 
their entireties. 

The expression levels of an antibody molecule can be increased by vector amplification 
(for a review, see Bebbington and Hentschel, The use of vectors based on gene amplification for 
the expression of cloned genes in mammalian cells in DNA cloning, Vol.3. (Academic Press, New 

20 York, 1987)). When a marker in the vector system expressing antibody is amplifiable, increase in 
the level of inhibitor present in culture of host cell will increase the number of copies of the 
marker gene. Since the amplified region is associated with the antibody gene, production of the 
antibody will also increase (Crouse et al., Mol. Cell. Biol. 3:257 (1983)). 

Vectors which use glutamine synthase (GS) or DHFR as the selectable markers can be 

25 amplified in the presence of the drugs methionine sulphoximine or methotrexate, respectively. An 
advantage of glutamine synthase based vectors are the availabilty of cell lines (e.g., the murine 
myeloma cell line, NS0) which are glutamine synthase negative. Glutamine synthase expression 
systems can also function in glutamine synthase expressing cells (e.g. Chinese Hamster Ovary 
(CHO) cells) by providing additional inhibitor to prevent the functioning of the endogenous gene. 

30 A glutamine synthase expression system and components thereof are detailed in PCT publications: 
WO87/04462; WO86/05807; WO89/01036; W089/ 10404; and W09 1/06657 which are 
incorporated in their entireties by reference herein. Additionally, glutamine synthase expression 
vectors that may be used according to the present invention are commercially available from 
suplliers, including, for example Lonza Biologies, Inc. (Portsmouth, NH). Expression and 

35 production of monoclonal antibodies using a GS expression system in murine myeloma cells is 
described in Bebbington et al, Bio/technology 10:169(1992) and in Biblia and Robinson 
Biotechnol. Prog. 11:1 (1995) which are incorporated in their entirities by reference herein. 
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The host cell may be co-transfected with two expression vectors of the invention, the first 
vector encoding a heavy chain derived polypeptide and the second vector encoding a light chain 
derived polypeptide. The two vectors may contain identical selectable markers which enable equal 
expression of heavy and light chain polypeptides. Alternatively, a single vector may be used 
5 which encodes, and is capable of expressing, both heavy and light chain polypeptides. In such 
situations, the light chain should be placed before the heavy chain to avoid an excess of toxic free 
heavy chain (Proudfoot, Nature 322:52 (1986); Kohler, Proc. Natl. Acad. Sci. USA 77:2197 
(1980)). The coding sequences for the heavy and light chains may comprise cDNA or genomic 
DNA. 

10 Once an antibody molecule of the invention has been produced by an animal, chemically 

synthesized, or recombinanUy expressed, it may be purified by any method known in the art for 
purification of an immunoglobulin molecule, for example, by chromatography (e.g., ion exchange, 
affinity, particularly by affinity for the specific antigen after Protein A, and sizing column 
chromatography), centrifugation, differential solubility, or by any other standard technique for the 

15 purification of proteins. In addition, the antibodies of the present invention or fragments thereof 
can be fused to heterologous polypeptide sequences described herein or otherwise known in the 
art, to facilitate purification. 

The present invention encompasses antibodies recombinantly fused or chemically 
conjugated (including both covalently and non-covalently conjugations) to a polypeptide (or 

20 portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 90 or 100 amino acids of the 
polypeptide) of the present invention to generate fusion proteins. The fusion does not necessarily 
need to be direct, but may occur through linker sequences. The antibodies may be specific for 
antigens other than polypeptides (or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 
80, 90 or 100 amino acids of the polypeptide) of the present invention. For example, antibodies 

25 may be used to target the polypeptides of the present invention to particular cell types, either in 
vitro or in vivo, by fusing or conjugating the polypeptides of the present invention to antibodies 
specific for particular cell surface receptors. Antibodies fused or conjugated to the polypeptides of 
the present invention may also be used in in vitro immunoassays and purification methods using 
methods known in the art. See e.g., Harbor et al., supra, and PCT publication WO 93/21232; EP 

30 439,095; Naramura et al., Immunol. Lett. 39:91-99 (1994); U.S. Patent 5,474,981; Gillies et al., 
PNAS 89:1428-1432 (1992); Fell et al., J. Immunol. 146:2446-2452 (1991), which are 
incorporated by reference in their entireties. 

The present invention further includes compositions comprising the polypeptides of the 
present invention fused or conjugated to antibody domains other than the variable regions. For 

35 example, the polypeptides of the present invention may be fused or conjugated to an antibody Fc 
region, or portion thereof. The antibody portion fused to a polypeptide of the present invention 
may comprise the constant region, hinge region, CHI domain, CH2 domain, and CH3 domain or 
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any combination of whole domains or portions thereof. The polypeptides may also be fused or 
conjugated to the above antibody portions to form multimers. For example, Fc portions fused to 
the polypeptides of the present invention can form dimers through disulfide bonding between the 
Fc portions. Higher multimeric forms can be made by fusing the polypeptides to portions of IgA 
5 and IgM. Methods for fusing or conjugating the polypeptides of the present invention to antibody 
portions are known in the art. See, e.g., U.S. Patent Nos. 5,336,603; 5,622,929; 5,359,046; 
5,349,053; 5,447,851; 5,112,946; EP 307,434; EP 367,166; PCT publications WO 96/04388; WO 
91/06570; Ashkenazi et al., Proc. Natl. Acad. Sci. USA 88:10535-10539 (1991); Zheng et al. f J. 
Immunol. 154:5590-5600 (1995); and Vil et al., Proc. Natl. Acad. Sci. USA 89:11337- 11341 
0 (1992) (said references incorporated by reference in their entireties). 

As discussed, supra, the polypeptides corresponding to a polypeptide, polypeptide 
fragment, or a variant of SEQ ID NO: Y may be fused or conjugated to the above antibody portions 
to increase the in vivo half life of the polypeptides or for use in immunoassays using methods 
known in the art. Further, the polypeptides corresponding to SEQ ID NO:Y may be fused or 
5 conjugated to the above antibody portions to facilitate purification. One reported example 
describes chimeric proteins consisting of the first two domains of the human CD4-polypeptide and 
various domains of the constant regions of the heavy or light chains of mammalian 
immunoglobulins. See EP 394,827; and Traunecker et al., Nature 331:84-86 (1988). The 
polypeptides of the present invention fused or conjugated to an antibody having disulfide- linked 
dimeric structures (due to the IgG) may also be more efficient in binding and neutralizing other 
molecules, than the monomelic secreted protein or protein fragment alone. See, for example, 
Fountoulakis et al., J. Biochem. 270:3958-3964 (1995). In many cases, the Fc part in a fusion 
protein is beneficial in therapy and diagnosis, and thus can result in, for example, improved 
pharmacokinetic properties. See, for example, EP A 232,262. Alternatively, deleting the Fc part 
after the fusion protein has been expressed, detected, and purified, would be desired. For example, 
the Fc portion may hinder therapy and diagnosis if the fusion protein is used as an antigen for 
immunizations. In drug discovery, for example, human proteins, such as hIL-5, have been fused 
with Fc portions for the purpose of high-throughput screening assays to identify antagonists of 
hIL-5. (See, Bennett et al., J. Molecular Recognition 8:52-58 (1995); Johanson et al., J. Biol. 
Chem. 270:9459-9471 (1995)). 

Moreover, the antibodies or fragments thereof of the present invention can be fused to 
marker sequences, such as a peptide to facilitate purification. In preferred embodiments, the 
marker amino acid sequence is a hexa-histidine peptide, such as the tag provided in a pQE vector 
(QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 91311), among others, many of which are 
commercially available. As described in Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 
(1989), for instance, hexa-histidine provides for convenient purification of the fusion protein. 
Other peptide tags useful for purification include, but are not limited to, the "HA" tag, which 
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corresponds to an epitope derived from the influenza hemagglutinin protein (Wilson et al., Cell 
37:767 (1984)) and the "flag" tag. 

The present invention further encompasses antibodies or fragments thereof conjugated to a 
diagnostic or therapeutic agent. The antibodies can be used diagnostically to t for example, 
5 monitor the development or progression of a tumor as part of a clinical testing procedure to, e.g., 
determine the efficacy of a given treatment regimen. Detection can be facilitated by coupling the 
antibody to a detectable substance. Examples of detectable substances include various enzymes, 
prosthetic groups, fluorescent materials, luminescent materials, bioluminescent materials, 
radioactive materials, positron emitting metals using various positron emission tomographies, and 
10 nonradioactive paramagnetic metal ions. The detectable substance may be coupled or conjugated 
either directly to the antibody (or fragment thereof) or indirectly, through an intermediate (such as, 
for example, a linker known in the art) using techniques known in the art. See, for example, U.S. 
Patent No. 4,741,900 for metal ions which can be conjugated to antibodies for use as diagnostics 
according to the present invention. Examples of suitable enzymes include horseradish peroxidase, 
15 alkaline phosphatase, beta-galactosidase, or acetylcholinesterase; examples of suitable prosthetic 
group complexes include streptavidin/biotin and avidin/biotin; examples of suitable fluorescent 
materials include umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, 
dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent 
material includes luminol; examples of bioluminescent materials include luciferase, luciferin, and 
20 aequorin; and examples of suitable radioactive material include 1251, 1311, 1 1 lln or 99Tc. 

Further, an antibody or fragment thereof may be conjugated to a therapeutic moiety such 
as a cytotoxin, e.g., a cytostatic or cytocidal agent, a therapeutic agent or a radioactive metal ion, 
e.g., alpha-emitters such as, for example, 213Bi. A cytotoxin or cytotoxic agent includes any 
agent that is detrimental to cells. Examples include paclitaxol, cytochalasin B, gramicidin D, 
25 ethidium bromide, emetine, mitomycin, etoposide, tenoposide, vincristine, vinblastine, colchicin, 
doxorubicin, daunorubicin, dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin 
D, 1-dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and 
puromycin and analogs or homologs thereof. Therapeutic agents include, but are not limited to, 
antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6-thioguanine, cytarabine, 5-fluorouracil 
30 decarbazine), alkylating agents (e.g., mechlorethamine, thioepa chlorambucil, melphalan, 
carmustine (BSNU) and lomustine (CCNU), cyclothosphamide, busulfan, dibromomannitol, 
streptozotocin, mitomycin C, and cis- dichlorodiamine platinum (ID (DDP) cisplatin), 
anthracyclines (e.g., daunorubicin (formerly daunomycin) and doxorubicin), antibiotics (e.g., 
dactinomycin (formerly actinomycin), bleomycin, mithramycin, and anthramycin (AMC)), and 
35 anti-mitotic agents (e.g., vincristine and vinblastine). 

The conjugates of the invention can be used for modifying a given biological response, the 
therapeutic agent or drug moiety is not to be construed as limited to classical chemical therapeutic 
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agents. For example, the drug moiety may be a protein or polypeptide possessing a desired 
biological activity. Such proteins may include, for example, a toxin such as abrin, ricin A, 
pseudomonas exotoxin, or diphtheria toxin; a protein such as tumor necrosis factor, a-interferon, 
B-interferon, nerve growth factor, platelet derived growth factor, tissue plasminogen activator, an 

5 apoptotic agent, e.g., TNF-alpha, TNF-beta, AIM 1 (See, International Publication No. WO 
97/33899), AIM II (See, International Publication No. WO 97/34911), Fas Ligand (Takahashi et 
al. Int. Immunol, 6:1567-1574 (1994)), VEGI (See, International Publication No. WO 99/23105), 
a thrombotic agent or an anti- angiogenic agent, e.g., angiostatin or endostatin; or, biological 
response modifiers such as, for example, lymphokines, interleukin-1 fIL-1"). interleukin-2 ("DL- 

10 2"), interleukin-6 ("IL-6"), granulocyte macrophage colony stimulating factor ("GM-CSF"), 
granulocyte colony stimulating factor ("G-CSF"), or other growth factors. 

Antibodies may also be attached to solid supports, which are particularly useful for 
immunoassays or purification of the target antigen. Such solid supports include, but are not 
limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, polyvinyl chloride or 

15 polypropylene. 

Techniques for conjugating such therapeutic moiety to antibodies are well known. See, for 
example, Arnon et al., "Monoclonal Antibodies For Immunotargeting Of Drugs In Cancer 
Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld et al. (eds.), pp. 243-56 (Alan 
R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For Drug Delivery", in Controlled Drug 
20 Delivery (2nd Ed.), Robinson et al. (eds.), pp. 623-53 (Marcel Dekker, Inc. 1987); Thorpe, 
"Antibody Carriers Of Cytotoxic Agents In Cancer Therapy: A Review", in Monoclonal 
Antibodies "84: Biological And Clinical Applications, Pinchera et al. (eds.), pp. 475-506 (1985); 
"Analysis, Results, And Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In 
Cancer Therapy", in Monoclonal Antibodies For Cancer Detection And Therapy, Baldwin et al. 
25 (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al., "The Preparation And Cytotoxic 
Properties Of Antibody-Toxin Conjugates", Immunol. Rev. 62:119-58 (1982). 

Alternatively, an antibody can be conjugated to a second antibody to form an antibody 
heteroconjugate as described by Segal in U.S. Patent No. 4,676,980, which is incorporated herein 
by reference in its entirety. 
30 An antibody, with or without a therapeutic moiety conjugated to it, administered alone or 

in combination with cytotoxic factors) and/or cytokine(s) can be used as a therapeutic. 

Jmmunophenotyping 

The antibodies of the invention may be utilized for immunophenotyping of cell lines and 
35 biological samples. Translation products of the gene of the present invention may be useful as cell- 
specific markers, or more specifically as cellular markers that are differentially expressed at 
various stages of differentiation and/or maturation of particular cell types. Monoclonal antibodies 
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directed against a specific epitope, or combination of epitopes, will allow for the screening of 
cellular populations expressing the marker. Various techniques can be utilized using monoclonal 
antibodies to screen for cellular populations expressing the marker(s), and include magnetic 
separation using antibody-coated magnetic beads, "panning" with antibody attached to a solid 
matrix (i.e., plate), and flow cytometry (See, e.g., U.S. Patent 5,985,660; and Morrison et al, Cell. 
96:737-49 (1999)). 

These techniques allow for the screening of particular populations of cells, such as might 
be found with hematological malignancies (i.e. minimal residual disease (MRD) in acute leukemic 
patients) and "non-self cells in transplantations to prevent Graft-versus-Host Disease (GVHD). 
Alternatively, these techniques allow for the screening of hematopoietic stem and progenitor cells 
capable of undergoing proliferation and/or differentiation, as might be found in human umbilical 
cord blood. 

Assays For Antibody Binding 

The antibodies of the invention may be assayed for immunospecific binding by any 
method known in the art. The immunoassays which can be used include but are not limited to 
competitive and non-competitive assay systems using techniques such as western blots, 
radioimmunoassays, EL1SA (enzyme linked immunosorbent assay), "sandwich" immunoassays, 
immunoprecipitation assays, precipitin reactions, gel diffusion precipitin reactions, 
immunodiffusion assays, agglutination assays, complement-fixation assays, immunoradiometric 
assays, fluorescent immunoassays, and protein A immunoassays, to name but a few. Such assays 
are routine and well known in the art (see, e.g., Ausubel et al, eds, 1994, Current Protocols in 
Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York, which is incorporated by 
reference herein in its entirety). Exemplary immunoassays are described briefly below (but are 
not intended by way of limitation). 

Immunoprecipitation protocols generally comprise lysing a population of cells in a lysis 
buffer such as RIPA buffer (1% NP-40 or Triton X- 100. 1% sodium deoxycholate, 0.1% SDS, 
0.15 M NaCI, 0.01 M sodium phosphate at pH 7.2, 1% Trasylol) supplemented with protein 
phosphatase and/or protease inhibitors (e.g., EDTA, PMSF. aprotinin, sodium vanadate), adding 
the antibody of interest to the cell lysate, incubating for a period of time (e.g., 1-4 hours) at 4° C, 
adding protein A and/or protein G sepharose beads to the cell lysate, incubating for about an hour 
or more at 4° C, washing the beads in lysis buffer and resuspending the beads in SDS/sample 
buffer. The ability of the antibody of interest to immunoprecipitate a particular antigen can be 
assessed by, e.g.. western blot analysis. One of skill in the art would be knowledgeable as to the 
parameters that can be modified to increase the binding of the antibody to an antigen and decrease 
the background (e.g., pre-clearing the cell lysate with sepharose beads). For further discussion 
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regarding immunoprecipitation protocols see, e.g. Ausubel et al., eds., (1994), Current Protocols 
in Molecular Biology, Vol. I, John Wiley & Sons, Inc., New York, section 10.16.1. 

Western blot analysis generally comprises preparing protein samples, electrophoresis of 
the protein samples in a polyacrylamide gel (e.g., 8%- 20% SDS-PAGE depending on the 
molecular weight of the antigen), transferring the protein sample from the polyacrylamide gel to a 
membrane such as nitrocellulose, PVDF or nylon, blocking the membrane in blocking solution 
(e.g., PBS with 3% BSA or non-fat milk), washing the membrane in washing buffer (e.g., PBS- 
Tween 20), blocking the membrane with primary antibody (the antibody of interest) diluted in 
blocking buffer, washing the membrane in washing buffer, blocking the membrane with a 
secondary antibody (which recognizes the primary antibody, e.g., an anti-human antibody) 
conjugated to an enzymatic substrate (e.g., horseradish peroxidase or alkaline phosphatase) or 
radioactive molecule (e.g., 32P or 1251) diluted in blocking buffer, washing the membrane in 
wash buffer, and detecting the presence of the antigen. One of skill in the art would be 
knowledgeable as to the parameters that can be modified to increase the signal detected and to 
reduce the background noise. For further discussion regarding western blot protocols see, e.g., 
Ausubel et al, eds, (1994), Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, 
Inc., New York, section 10.8.1. 

ELISAs comprise preparing antigen, coating the well of a 96 well microliter plate with the 
antigen, adding the antibody of interest conjugated to a detectable compound such as an 
enzymatic substrate (e.g., horseradish peroxidase or alkaline phosphatase) to the well and 
incubating for a period of time, and detecting the presence of the antigen. In ELISAs the antibody 
of interest does not have to be conjugated to a detectable compound; instead, a second antibody 
(which recognizes the antibody of interest) conjugated to a detectable compound may be added to 
the well. Further, instead of coating the well with the antigen, the antibody may be coated to the 
well. In this case, a second antibody conjugated to a detectable compound may be added 
following the addition of the antigen of interest to the coated well. One of skill in the art would be 
knowledgeable as to the parameters that can be modified to increase the signal detected as well as 
other variations of ELISAs known in the art. For further discussion regarding ELISAs see, e.g., 
Ausubel et al, eds, (1994), Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, 
Inc., New York, section 11.2.1. 

The binding affinity of an antibody to an antigen and the off-rate of an antibody-antigen 
interaction can be determined by competitive binding assays. One example of a competitive 
binding assay is a radioimmunoassay comprising the incubation of labeled antigen (e.g., 3H or 
1251) with the antibody of interest in the presence of increasing amounts of unlabeled antigen, and 
the detection of the antibody bound to the labeled antigen. The affinity of the antibody of interest 
for a particular antigen and the binding off-rates can be determined from the data by scatchard plot 
analysis. Competition with a second antibody can also be determined using radioimmunoassays. 
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In this case, the antigen is incubated with antibody of interest conjugated to a labeled compound 
(e.g., 3H or 1251) in the presence of increasing amounts of an unlabeled second antibody. 

Antibodies of the invention may be characterized using immunocytochemisty methods on 
cells (e.g., mammalian cells, such as CHO cells) transfected with a vector enabling the expression 
5 of an antigen or with vector alone using techniques commonly known in the art. Antibodies that 
bind antigen transfected cells, but not vector-only transfected cells, are antigen specific. 

Therapeutic Uses 

Table ID also provides information regarding biological activities and preferred 
10 therapeutic uses (i.e. see, "Preferred Indications" column) for polynucleotides and polypeptides of 
the invention (including antibodies, agonists, and/or antagonists thereof). Table ID also provides 
information regarding assays which may be used to test polynucleotides and polypeptides of the 
invention (including antibodies, agonists, and/or antagonists thereof) for the corresponding 
biological activities. The first column ("Gene No.") provides the gene number in the application 
15 for each clone identifier. The second column ("cDNA ATCC Deposit No:Z") provides the unique 
clone identifier for each clone as previously described and indicated in Table 1A, Table IB, and 
Table 1C The third column ("AA SEQ ID NO:Y") indicates the Sequence Listing SEQ ID 
Number for polypeptide sequences encoded by the corresponding cDNA clones (also as indicated 
in Table 1A, Table IB, and Table 2). The fourth column ("Biological Activity") indicates a 
20 biological activity corresponding to the indicated polypeptides (or polynucleotides encoding said 
polypeptides). The fifth column ("Exemplary Activity Assay") further describes the 
corresponding biological activity and also provides information pertaining to the various types of 
assays which may be performed to test, demonstrate, or quantify the corresponding biological 
activity. 

25 The present invention is further directed to antibody-based therapies which involve 

administering antibodies of the invention to an animal, preferably a mammal, and most preferably 
a human, patient for treating one or more of the disclosed diseases, disorders, or conditions. 
Therapeutic compounds of the invention include, but are not limited to, antibodies of the 
invention (including fragments, analogs and derivatives thereof as described herein) and nucleic # 

30 acids encoding antibodies of the invention (including fragments, analogs and derivatives thereof 
and anti-idiotypic antibodies as described herein). The antibodies of the invention can be used to 
detect, prevent, diagnose, prognosticate, treat, and/or ameliorate diseases, disorders or conditions 
associated with aberrant expression and/or activity of a polypeptide of the invention, including, but 
not limited to, cancer and other hyperproliferative diseases and disorders. The treatment and/or 

35 prevention of cancer and other hyperproliferative diseases and disorders associated with aberrant 
expression and/or activity of a polypeptide of the invention includes, but is not limited to, 
alleviating symptoms associated with cancer and other hyperproliferative diseases and disorders. 
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Antibodies of the invention may be provided in pharmaceutical ly acceptable compositions as 
known in the art or as described herein. 

In a specific and preferred embodiment, the present invention is directed to antibody- 
based therapies which involve administering antibodies of the invention to an animal, preferably a 
mammal, and most preferably a human, patient for treating cancer and other hyperproliferative 
diseases and disorders. Therapeutic compounds of the invention include, but are not limited to, 
antibodies of the invention (e.g., antibodies directed to the full length protein expressed on the cell 
surface of a mammalian cell; antibodies directed to an epitope of a polypeptide of the invention 
(such as, for example, a predicted linear epitope shown in column 7 of Table 1B.1; or a 
conformational epitope, including fragments, analogs and derivatives thereof as described herein) 
and nucleic acids encoding antibodies of the invention (including fragments, analogs and 
derivatives thereof and anti-idiotypic antibodies as described herein). The antibodies of the 
invention can be used to detect, diagnose, prevent, treat, prognosticate, and/or ameliorate cancer 
and other hyperproliferative diseases, disorders or conditions associated with aberrant expression 
and/or activity of a polypeptide of the invention. The treatment and/or prevention of cancer and 
other hyperproliferative diseases, disorders, or conditions associated with aberrant expression 
and/or activity of a polypeptide of the invention includes, but is not limited to, alleviating 
symptoms associated with those diseases, disorders or conditions. Antibodies of the invention 
may be provided in pharmaceutical^ acceptable compositions as known in the art or as described 
herein. 

A summary of the ways in which the antibodies of the present invention may be used 
therapeutically includes binding polynucleotides or polypeptides of the present invention locally 
or systemically in the body or by direct cytotoxicity of the antibody, e.g. as mediated by 
complement (CDC) or by effector cells (ADCC). Some of these approaches are described in 
more detail below. Armed with the teachings provided herein, one of ordinary skill in the art will 
know how to use the antibodies of the present invention for diagnostic, monitoring or therapeutic 
purposes without undue experimentation. 

The antibodies of this invention may be advantageously utilized in combination with other 
monoclonal or chimeric antibodies, or with lymphokines or hematopoietic growth factors (such 
as, e.g., IL-2, IL-3 and IL-7), for example, which serve to increase the number or activity of 
effector cells which interact with the antibodies. 

The antibodies of the invention may be administered alone or in combination with other 
types of treatments (e.g., radiation therapy, chemotherapy, hormonal therapy, immunotherapy and 
anti-tumor agents). Generally, administration of products of a species origin or species reactivity 
(in the case of antibodies) that is the same species as that of the patient is preferred. Thus, in a 
preferred embodiment, human antibodies, fragments derivatives, analogs, or nucleic acids, are 
administered to a human patient for therapy or prophylaxis. 
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It is preferred to use high affinity and/or potent in vivo inhibiting and/or neutralizing 
antibodies against polypeptides or polynucleotides of the present invention, fragments or regions 
thereof, for both immunoassays directed to and therapy of cancer and other hyperproliferative 
diseases and disorders related to polynucleotides or polypeptides, including fragments thereof, of 
5 the present invention. Such antibodies, fragments, or regions, will preferably have an affinity for 
polynucleotides or polypeptides of the invention, including fragments thereof. Preferred binding 
affinities include those with a dissociation constant or Kd less than 5 X 10' 2 M, 10~ 2 M, 5 X 10" 3 
M, 10' 3 M, 5 X lO" 4 M, 10" 4 M, 5 X Iff 5 M, 10' 5 M, 5 X 10" 6 M, 10" 6 M, 5 X 10 7 M, 10* 7 M, 5 X 
Iff 8 M, lO* 8 M, 5 X 10' 9 M, Iff 9 M, 5 X Iff 10 M, Iff 10 M, 5 X Iff" M, Iff" M, 5 X Iff 12 M, Iff 12 
10 M, 5 X Iff 13 M, Iff 13 M, 5 X lff u M, Iff 14 M, 5 X Iff 15 M, and Iff 15 M. 

Gene Therapy 

In a specific embodiment, nucleic acids comprising sequences encoding antibodies or 
functional derivatives thereof, are administered to treat, inhibit or prevent cancer and other 
15 hyperproliferative disease or disorder associated with aberrant expression and/or activity of a 
polypeptide of the invention, by way of gene therapy. Gene therapy refers to therapy performed 
by the administration to a subject of an expressed or expressible nucleic acid. In this embodiment 
of the invention, the nucleic acids produce their encoded protein that mediates a therapeutic 
effect. 

20 Any of the methods for gene therapy available in the art can be used according to the 

present invention. Exemplary methods are described below. 

For general reviews of the methods of gene therapy, see Goldspiel et al., Clinical 

Pharmacy 12:488-505 (1993); Wu and Wu, Biotherapy 3:87-95 (1991); Tolstoshev, Ann. Rev. 

Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 260:926-932 (1993); and Morgan and 
25 Anderson, Ann. Rev. Biochem. 62:191-217 (1993); May, TIBTECH 1 1(5): 155-215 (1993). 

Methods commonly known in the art of recombinant DNA technology which can be used are 

described in Ausubel et al. (eds.), Current Protocols in Molecular Biology, John Wiley & Sons, 

NY (1993); and Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, 

NY (1990). 

30 In a preferred embodiment, the compound comprises nucleic acid sequences encoding an 

antibody, said nucleic acid sequences being part of expression vectors that express the antibody or 
fragments or chimeric proteins or heavy or light chains thereof in a suitable host. In particular, 
such nucleic acid sequences have promoters operably linked to the antibody coding region, said 
promoter being inducible or constitutive, and, optionally, tissue-specific. In another particular 

35 embodiment, nucleic acid molecules are used in which the antibody coding sequences and any 
other desired sequences are flanked by regions that promote homologous recombination at a 
desired site in the genome, thus providing for intrachromosomal expression of the antibody 
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encoding nucleic acids (Koiler and Smithies, Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); 
Zijlstra et al., Nature 342:435-438 (1989). In specific embodiments, the expressed antibody 
molecule is a single chain antibody; alternatively, the nucleic acid sequences include sequences 
encoding both the heavy and light chains, or fragments thereof, of the antibody. 

Delivery of the nucleic acids into a patient may be either direct, in which case the patient 
is directly exposed to the nucleic acid or nucleic acid- carrying vectors, or indirect, in which case, 
cells are first transformed with the nucleic acids in vitro, then transplanted into the patient. These 
two approaches are known, respectively, as in vivo or ex vivo gene therapy. 

In a specific embodiment, the nucleic acid sequences are directly administered in vivo, 
where it is expressed to produce the encoded product. This can be accomplished by any of 
numerous methods known in the art, e.g., by constnicting them as part of an appropriate nucleic 
acid expression vector and administering it so that they become intracellular, e.g., by infection 
using defective or attenuated retrovirals or other viral vectors (see U.S. Patent No. 4,980,286), or 
by direct injection of naked DNA, or by use of microparticle bombardment (e.g., a gene gun; 
Biolistic, Dupont), or coating with lipids or cell-surface receptors or transfecting agents, 
encapsulation in liposomes, microparticles, or microcapsules, or by administering them in linkage 
to a peptide which is known to enter the nucleus, by administering it in linkage to a ligand subject 
to receptor-mediated endocytosis (see, e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)) 
(which can be used to target cell types specifically expressing the receptors), etc. In another 
embodiment, nucleic acid-ligand complexes can be formed in which the ligand comprises a 
fusogenic viral peptide to disrupt endosomes, allowing the nucleic acid to avoid lysosomal 
degradation. In yet another embodiment, the nucleic acid can be targeted in vivo for cell specific 
uptake and expression, by targeting a specific receptor (see, e.g., PCT Publications WO 92/06180; 
WO 92/22635; WO92/20316; W093/14188, WO 93/20221). Alternatively, the nucleic acid can 
be introduced intracellularly and incorporated within host cell DNA for expression, by 
homologous recombination (Koller and Smithies, Proc. Natl. Acad. Sci. USA 86:8932-8935 
(1989); Zijlstra et al., Nature 342:435^38 (1989)). 

In a specific embodiment, viral vectors that contains nucleic acid sequences encoding an 
antibody of the invention are used. For example, a retroviral vector can be used (see Miller et al., 
Meth. Enzymol. 217:581-599 (1993)). These retroviral vectors contain the components necessary 
for the correct packaging of the viral genome and integration into the host cell DNA. The nucleic 
acid sequences encoding the antibody to be used in gene therapy are cloned into one or more 
vectors, which facilitates delivery of the gene into a patient. More detail about retroviral vectors 
can be found in Boesen et al., Biotherapy 6:291-302 (1994), which describes the use of a 
retroviral vector to deliver the mdrl gene to hematopoietic stem cells in order to make the stem 
cells more resistant to chemotherapy. Other references illustrating the use of retroviral vectors in 
gene therapy are: Clowes et al., J. Clin. Invest. 93:644-651 (1994); Kiem et al., Blood 83:1467- 
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1473 (1994); Salmons and Gunzberg, Human Gene Therapy 4: 129-141 (1993); and Grossman and 
Wilson, Curr. Opin. in Genetics and Devel. 3:110-114 (1993). 

Adenoviruses are other viral vectors that can be used in gene therapy. Adenoviruses are 
especially attractive vehicles for delivering genes to respiratory epithelia. Adenoviruses naturally 
5 infect respiratory epithelia where they cause a mild disease. Other targets for adenovirus-based 
delivery systems are liver, the central nervous system, endothelial cells, and muscle. 
Adenoviruses have the advantage of being capable of infecting non-dividing cells. Kozarsky and 
Wilson, Current Opinion in Genetics and Development 3:499-503 (1993) present a review of 
adenovirus-based gene therapy. Bout et al., Human Gene Therapy 5:3-10 (1994) demonstrated 
10 the use of adenovirus vectors to transfer genes to the respiratory epithelia of rhesus monkeys. 
Other instances of the use of adenoviruses in gene therapy can be found in Rosenfeld et al., 
Science 252:431-434 (1991); Rosenfeld et al., Cell 68:143- 155 (1992); Mastrangeli et al., J. Clin. 
Invest. 91:225-234 (1993); PCT Publication W094/12649; and Wang, et al., Gene Therapy 2:775- 
783(1995). In a preferred embodiment, adenovirus vectors are used. 
15 Adeno-associated virus (AAV) has also been proposed for use in gene therapy (Walsh et 

al., Proc. Soc. Exp. Biol. Med. 204:289-300 (1993); U.S. Patent No. 5,436,146). 

Another approach to gene therapy involves transferring a gene to cells in tissue culture by 
such methods as electroporation, lipofection, calcium phosphate mediated transfection, or viral 
infection. Usually, the method of transfer includes the transfer of a selectable marker to the cells. 
20 The cells are then placed under selection to isolate those cells that have taken up and are 
expressing the transferred gene. Those cells are then delivered to a patient. 

In this embodiment, the nucleic acid is introduced into a cell prior to administration in vivo 
of the resulting recombinant cell. Such introduction can be carried out by any method known in 
the art, including but not limited to transfection, electroporation, microinjection, infection with a 
25 viral or bacteriophage vector containing the nucleic acid sequences, cell fusion, chromosome- 
mediated gene transfer, microcetl-mediated gene transfer, spheroplast fusion, etc. Numerous 
techniques are known in the art for the introduction of foreign genes into cells (see, e.g., Loeffler 
and Behr, Meth. Enzymol. 217:599-618 (1993); Cohen et al., Meth. Enzymol. 217:618-644 
(1993); Cline, Pharmac. Ther. 29:69-92m (1985) and may be used in accordance with the present 
30 invention, provided that the necessary developmental and physiological functions of the recipient 
cells are not disrupted. The technique should provide for the stable transfer of the nucleic acid to 
the cell, so that the nucleic acid is expressible by the cell and preferably heritable and expressible 
by its cell progeny. 

The resulting recombinant cells can be delivered to a patient by various methods known in 
35 the art. Recombinant blood cells (e.g., hematopoietic stem or progenitor cells) are preferably 
administered intravenously. The amount of cells envisioned for use depends on the desired effect, 
patient state, etc., and can be determined by one skilled in the art. 
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Cells into which a nucleic acid can be introduced for purposes of gene therapy encompass 
any desired, available cell type, and include but are not limited to epithelial cells, endothelial 
cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; blood cells such as T lymphocytes, B 
lymphocytes, monocytes, macrophages, neutrophils, eosinophils, megakaryocytes, granulocytes; 
5 various stem or progenitor cells, in particular hematopoietic stem or progenitor cells, e.g., as 
obtained from bone marrow, umbilical cord blood, peripheral blood, fetal liver, etc. 

In a preferred embodiment, the cell used for gene therapy is autologous to the patient. 

In an embodiment in which recombinant cells are used in gene therapy, nucleic acid 
sequences encoding an antibody are introduced into the cells such that they are expressible by the 
10 cells or their progeny, and the recombinant cells are then administered in vivo for therapeutic 
effect. In a specific embodiment, stem or progenitor cells are used. Any stem and/or progenitor 
cells which can be isolated and maintained in vitro can potentially be used in accordance with this 
embodiment of the present invention (see e.g. PCT Publication WO 94/08598; Stemple and 
Anderson, Cell 71:973-985 (1992); Rheinwald, Meth. Cell Bio. 21A:229 (1980); and Pittelkow 
15 and Scott, Mayo Clinic Proc. 61:771 (1986)). 

In a specific embodiment, the nucleic acid to be introduced for purposes of gene therapy 
comprises an inducible promoter operably linked to the coding region, such that expression of the 
nucleic acid is controllable by the presence or absence of an appropriate inducer of transcription. 

20 Demonstration of Therapeutic or Prophylactic A ctivity 

The compounds or pharmaceutical compositions of the invention are preferably tested in 
vitro, and then in vivo for the desired therapeutic or prophylactic activity, prior to use in humans. 
For example, in vitro assays to demonstrate the therapeutic or prophylactic utility of a compound 
or pharmaceutical composition include, the effect of a compound on a cell line or a patient tissue 

25 sample. The effect of the compound or composition on the cell line and/or tissue sample can be 
determined utilizing techniques known to those of skill in the art including, but not limited to, 
rosette formation assays and cell lysis assays. In accordance with the invention, in vitro assays 
which can be used to determine whether administration of a specific compound is indicated, 
include in vitro cell culture assays in which a patient tissue sample is grown in culture, and 

30 exposed to or otherwise administered a compound, and the effect of such compound upon the 
tissue sample is observed. 

Therapeutic/Prophylactic Administration and Composition 

The invention provides methods of treatment, inhibition and prophylaxis by administration 
35 to a subject of an effective amount of a compound or pharmaceutical composition of the invention, 
preferably a polypeptide or antibody of the invention. In a preferred embodiment, the compound 
is substantially purified (e.g., substantially free from substances that limit its effect or produce 
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undesired side-effects). The subject is preferably an animal, including but not limited to animals 
such as cows, pigs, horses, chickens, cats, dogs, etc., and is preferably a mammal, and most 
preferably human. 

Formulations and methods of administration that can be employed when the compound 
5 comprises a nucleic acid or an immunoglobulin are described above; additional appropriate 
formulations and routes of administration can be selected from among those described herein 
below. 

Various delivery systems are known and can be used to administer a compound of the 
invention, e.g., encapsulation in liposomes, microparticles, microcapsules, recombinant cells 

10 capable of expressing the compound, receptor-mediated endocytosis (see, e.g., Wu and Wu, J. 
Biol. Chem. 262:4429^432 (1987)), construction of a nucleic acid as part of a retroviral or other 
vector, etc. Methods of introduction include but are not limited to intradermal, intramuscular, 
intraperitoneal, intravenous, subcutaneous, intranasal, epidural, and oral routes. The compounds 
or compositions may be administered by any convenient route, for example by infusion or bolus 

15 injection, by absorption through epithelial or mucocutaneous linings (e.g., oral mucosa, rectal and 
intestinal mucosa, etc.) and may be administered together with other biologically active agents. 
Administration can be systemic or local. In addition, it may be desirable to introduce the 
pharmaceutical compounds or compositions of the invention into the central nervous system by 
any suitable route, including intraventricular and intrathecal injection; intraventricular injection 

20 may be facilitated by an intraventricular catheter, for example, attached to a reservoir, such as an 
Ommaya reservoir. Pulmonary administration can also be employed, e.g., by use of an inhaler or 
nebulizer, and formulation with an aerosolizing agent. 

In a specific embodiment, it may be desirable to administer the pharmaceutical 
compounds or compositions of the invention locally to the area in need of treatment; this may be 

25 achieved by, for example, and not by way of limitation, local infusion during surgery, topical 
application, e.g., in conjunction with a wound dressing after surgery, by injection, by means of a 
catheter, by means of a suppository, or by means of an implant, said implant being of a porous, 
non-porous, or gelatinous material, including membranes, such as sialastic membranes, or fibers. 
Preferably, when administering a protein, including an antibody, of the invention, care must be 

30 taken to use materials to which the protein does not absorb. 

In another embodiment, the compound or composition can be delivered in a vesicle, in 
particular a liposome (see Langer, Science 249:1527-1533 (1990); Treat et al., in Liposomes in 
the Therapy of Infectious Disease and Cancer, Lopez-Berestein and Fidler (eds.), Liss, New York, 
pp. 353- 365 (1989); Lopez-Berestein, ibid., pp. 317-327; see generally ibid.) 

35 i n yet another embodiment, the compound or composition can be delivered in a controlled 

release system. In one embodiment, a pump may be used (see Langer, supra\ Sefton, CRC Cnt. 
Ref. Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery 88:507 (1980); Saudek et al., N. Engl. 
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J. Med. 321:574 (1989)). In another embodiment, polymeric materials can be used (see Medical 
Applications of Controlled Release, Langer and Wise (eds.), CRC Pres., Boca Raton, Florida 
(1974); Controlled Drug Bioavailability, Drug Product Design and Performance, Smolen and Ball 
(eds.), Wiley, New York (1984); Ranger and Peppas, J., Macromol. Sci. Rev. Macromol. Chem. 
5 23:61 (1983); see also Levy et al., Science 228:190 (1985); During et al., Ann. Neurol. 25:351 
(1989); Howard et al., J.Neurosurg. 71:105 (1989)). In yet another embodiment, a controlled 
release system can be placed in proximity of the therapeutic target, e.g., the brain, thus requiring 
only a fraction of the systemic dose (see, e.g., Goodson, in Medical Applications of Controlled 
Release, supra, vol. 2, pp. 115-138 (1984)). 

10 Other controlled release systems are discussed in the review by Langer (Science 

249:1527-1533(1990)). 

In a specific embodiment where the compound of the invention is a nucleic acid encoding 
a protein, the nucleic acid can be administered in vivo to promote expression of its encoded 
protein, by constructing it as part of an appropriate nucleic acid expression vector and 

15 administering it so that it becomes intracellular, e.g., by use of a retroviral vector (see U.S. Patent 
No. 4,980,286), or by direct injection, or by use of microparticle bombardment (e.g., a gene gun; 
Biolistic, Dupont), or coating with lipids or cell-surface receptors or transfecting agents, or by 
administering it in linkage to a homeobox- like peptide which is known to enter the nucleus (see 
e.g., Joliot et al., Proc. Natl. Acad. Sci. USA 88:1864-1868 (1991)), etc. Alternatively, a nucleic 

20 acid can be introduced intracellularly and incorporated within host cell DNA for expression, by 
homologous recombination. 

The present invention also provides pharmaceutical compositions. Such compositions 
comprise a therapeutically effective amount of a compound, and a pharmaceutically acceptable 
carrier. In a specific embodiment, the term "pharmaceutically acceptable" means approved by a 

25 regulatory agency of the Federal or a state government or listed in the U.S. Pharmacopeia or other 
generally recognized pharmacopeia for use in animals, and more particularly in humans. The 
term "carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the therapeutic is 
administered. Such pharmaceutical carriers can be sterile liquids, such as water and oils, 
including those of petroleum, animal, vegetable or synthetic origin, such as peanut oil, soybean 

30 oil, mineral oil, sesame oil and the like. Water is a preferred carrier when the pharmaceutical 
composition is administered intravenously. Saline solutions and aqueous dextrose and glycerol 
solutions can also be employed as liquid carriers, particularly for injectable solutions. Suitable 
pharmaceutical excipients include starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, 
silica gel, sodium stearate, glycerol monostearate, talc, sodium chloride, dried skim milk, 
35 glycerol, propylene, glycol, water, ethanol and the like. The composition, if desired, can also 
contain minor amounts of wetting or emulsifying agents, or pH buffering agents. These 
compositions can take the form of solutions, suspensions, emulsion, tablets, pills, capsules, 
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powders, sustained-release formulations and the like. The composition can be formulated as a 
suppository, with traditional binders and carriers such as triglycerides. Oral formulation can 
include standard carriers such as pharmaceutical grades of mannitol, lactose, starch, magnesium 
stearate, sodium saccharine, cellulose, magnesium carbonate, etc. Examples of suitable 
pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences" by E.W. Martin. 
Such compositions will contain a therapeutically effective amount of the compound, preferably in 
purified form, together with a suitable amount of carrier so as to provide the form for proper 
administration to the patient. The formulation should suit the mode of administration. 

In a preferred embodiment, the composition is formulated in accordance with routine 
procedures as a pharmaceutical composition adapted for intravenous administration to human 
beings. Typically, compositions for intravenous administration are solutions in sterile isotonic 
aqueous buffer. Where necessary, the composition may also include a solubilizing agent and a 
local anesthetic such as lignocaine to ease pain at the site of the injection. Generally, the 
ingredients are supplied either separately or mixed together in unit dosage form, for example, as a 
dry lyophilized powder or water free concentrate in a hermetically sealed container such as an 
ampoule or sachette indicating the quantity of active agent. Where the composition is to be 
administered by infusion, it can be dispensed with an infusion bottle containing sterile 
pharmaceutical grade water or saline. Where the composition is administered by injection, an 
ampoule of sterile water for injection or saline can be provided so that the ingredients may be 
mixed prior to administration. 

The compounds of the invention can be formulated as neutral or salt forms. 
Pharmaceutical ly acceptable salts include those formed with anions such as those derived from 
hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those formed with cations such as 
those derived from sodium, potassium, ammonium, calcium, ferric hydroxides, isopropylamine, 
triethylamine, 2-ethyiamino ethanol, histidine, procaine, etc. 

The amount of the compound of the invention which will be effective in the treatment, 
inhibition and prevention of a disease or disorder associated with aberrant expression and/or 
activity of a polypeptide of the invention can be determined by standard clinical techniques. In 
addition, in vitro assays may optionally be employed to help identify optimal dosage ranges. The 
precise dose to be employed in the formulation will also depend on the route of administration, 
and the seriousness of the disease or disorder, and should be decided according to the judgment of 
the practitioner and each patient's circumstances. Effective doses may be extrapolated from dose- 
response curves derived from in vitro or animal model test systems. 

For antibodies, the dosage administered to a patient is typically 0. 1 mg/kg to 100 mg/kg of 
the patient's body weight. Preferably, the dosage administered to a patient is between 0.1 mg/kg 
and 20 mg/kg of the patient's body weight, more preferably 1 mg/kg to 10 mg/kg of the patient's 
body weight. Generally, human antibodies have a longer half-life within the human body than 
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antibodies from other species due to the immune response to the foreign polypeptides. Thus, 
lower dosages of human antibodies and less frequent administration is often possible. Further, the 
dosage and frequency of administration of antibodies of the invention may be reduced by 
enhancing uptake and tissue penetration (e.g., into the brain) of the antibodies by modifications 
such as, for example, lipidation. 

The invention also provides a pharmaceutical pack or kit comprising one or more 
containers filled with one or more of the ingredients of the pharmaceutical compositions of the 
invention. Optionally associated with such container(s) can be a notice in the form prescribed by a 
governmental agency regulating the manufacture, use or sale of pharmaceuticals or biological 
products, which notice reflects approval by the agency of manufacture, use or sale for human 
administration. 



Diagnosis and Imaging 

Labeled antibodies, and derivatives and analogs thereof, which specifically bind to a 

15 polypeptide of interest can be used for diagnostic purposes to detect, diagnose, prognosticate, or 
monitor cancer and other hyperproliferative diseases, disorders, and/or conditions associated with 
the aberrant expression and/or activity of a polypeptide of the invention. The invention provides 
for the detection of aberrant expression of a polypeptide of interest, comprising (a) assaying the 
expression of the polypeptide of interest in cells or body fluid of an individual using one or more 

20 antibodies specific to the polypeptide interest and (b) comparing the level of gene expression with 
a standard gene expression level, whereby an increase or decrease in the assayed polypeptide gene 
expression level compared to the standard expression level is indicative of aberrant expression. 

The invention provides a diagnostic assay for diagnosing cancer and other 
hyperproliferative disease or disorder, comprising (a) assaying the expression of the polypeptide of 

25 interest in cells or body fluid of an individual using one or more antibodies specific to the 
polypeptide interest and (b) comparing the level of gene expression with a standard gene 
expression level, whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of a particular cancer or other 
hyperproliferative disease or disorder. With respect to cancer and other hyperproliferative 

30 diseases and disorders, the presence of a relatively high amount of transcript in biopsied tissue 
from an individual may indicate a predisposition for the development of the disease, or may 
provide a means for detecting the disease prior to the appearance of actual clinical symptoms. A 
more definitive diagnosis of this type may allow health professionals to employ preventative 
measures or aggressive treatment earlier thereby preventing the development or further 

35 progression of the cancer or other hyperproliferative disease. 

Antibodies of the invention can be used to assay protein levels in a biological sample 
using classical immunohistological methods known to those of skill in the art (e.g., see Jalkanen 
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et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen et al. f J. Cell . Biol. 105:3087-3096 (1987)). 
Other antibody-based methods useful for detecting protein gene expression include immunoassays, 
such as the enzyme linked immunosorbent assay (ELISA) and the radioimmunoassay (R1A). 
Suitable antibody assay labels are known in the art and include enzyme labels, such as, glucose 
5 oxidase; radioisotopes, such as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), 
indium (112In), and technetium (99Tc); luminescent labels, such as luminol; and fluorescent 
labels, such as fluorescein and rhodamine, and biotin. 

One facet of the invention is the detection and diagnosis of a disease or disorder associated 
with aberrant expression of a polypeptide of interest in an animal, preferably a mammal and most 
10 preferably a human. In one embodiment, diagnosis comprises: a) administering (for example, 
parenteral^, subcutaneously, or intraperitoneal I y) to a subject an effective amount of a labeled 
molecule which specifically binds to the polypeptide of interest; b) waiting for a time interval 
following the administering for permitting the labeled molecule to preferentially concentrate at 
sites in the subject where the polypeptide is expressed (and for unbound labeled molecule to be 
15 cleared to background level); c) determining background level; and d) detecting the labeled 
molecule in the subject, such that detection of labeled molecule above the background level 
indicates that the subject has a particular disease or disorder associated with aberrant expression 
of the polypeptide of interest. Background level can be determined by various methods including, 
comparing the amount of labeled molecule detected to a standard value previously determined for 
20 a particular system. 

It will be understood in the art that the size of the subject and the imaging system used will 
determine the quantity of imaging moiety needed to produce diagnostic images. In the case of a 
radioisotope moiety, for a human subject, the quantity of radioactivity injected will normally range 
from about 5 to 20 millicuries of 99mTc. The labeled antibody or antibody fragment will then 
25 preferentially accumulate at the location of cells which contain the specific protein. In vivo tumor 
imaging is described in S.W. Burchiel et aL, "Immunopharmacokinetics of Radiolabeled 
Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: The Radiochemical Detection 
of Cancer, S.W. Burchiel and B. A. Rhodes, eds., Masson Publishing Inc. (1982)). 

Depending on several variables, including the type of label used and the mode of 
30 administration, the time interval following the administration for permitting the labeled molecule 
to preferentially concentrate at sites in the subject and for unbound labeled molecule to be cleared 
to background level is 6 to 48 hours or 6 to 24 hours or 6 to 12 hours. In another embodiment the 
time interval following administration is 5 to 20 days or 5 to 10 days. 

In an embodiment, monitoring of the disease or disorder is carried out by repeating the 
35 method for diagnosing the disease or disease, for example, one month after initial diagnosis, six 
months after initial diagnosis, one year after initial diagnosis, etc. 
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Presence of the labeled molecule can be detected in the patient using methods known in 
the art for in vivo scanning. These methods depend upon the type of label used. Skilled artisans 
will be able to determine the appropriate method for detecting a particular label. Methods and 
devices that may be used in the diagnostic methods of the invention include, but are not limited to, 
5 computed tomography (CT), whole body scan such as position emission tomography (PET), 
magnetic resonance imaging (MRI), and sonography. 

In a specific embodiment, the molecule is labeled with a radioisotope and is detected in 
the patient using a radiation responsive surgical instrument (Thurston et ah, U.S. Patent No. 
5,441,050). In another embodiment, the molecule is labeled with a fluorescent compound and is 
10 detected in the patient using a fluorescence responsive scanning instrument. In another 
embodiment, the molecule is labeled with a positron emitting metal and is detected in the patent 
using positron emission-tomography. In yet another embodiment, the molecule is labeled with a 
paramagnetic label and is detected in a patient using magnetic resonance imaging (MRI). 

15 Kits 

The present invention provides kits that can be used in the above methods. In one 
embodiment, a kit comprises an antibody of the invention, preferably a purified antibody, in one or 
more containers. In a specific embodiment, the kits of the present invention contain a substantially 
isolated polypeptide comprising an epitope which is specifically immunoreactive with an antibody 

20 included in the kit. Preferably, the kits of the present invention further comprise a control 
antibody which does not react with the polypeptide of interest. In another specific embodiment, 
the kits of the present invention contain a means for detecting the binding of an antibody to a 
polypeptide of interest (e.g., the antibody may be conjugated to a detectable substrate such as a 
fluorescent compound, an enzymatic substrate, a radioactive compound or a luminescent 

25 compound, or a second antibody which recognizes the first antibody may be conjugated to a 
detectable substrate). 

In another specific embodiment of the present invention, the kit is a diagnostic kit for use 
in screening serum containing antibodies specific against proliferative and/or cancerous 
polynucleotides and polypeptides. Such a kit may include a control antibody that does not react 

30 with the polypeptide of interest. Such a kit may include a substantially isolated polypeptide 
antigen comprising an epitope which is specifically immunoreactive with at least one anti- 
polypeptide antigen antibody. Further, such a kit includes means for detecting the binding of said 
antibody to the antigen (e.g., the antibody may be conjugated to a fluorescent compound such as 
fluorescein or rhodamine which can be detected by flow cytometry). In specific embodiments, the 

35 kit may include a recombinantly produced or chemically synthesized polypeptide antigen. The 
polypeptide antigen of the kit may also be attached to a solid support. 
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In a more specific embodiment the detecting means of the above-described kit includes a 
solid support to which said polypeptide antigen is attached. Such a kit may also include a non- 
attached reporter-labeled anti-human antibody. In this embodiment, binding of the antibody to the 
polypeptide antigen can be detected by binding of the said reporter-labeled antibody. 
5 In an additional embodiment, the invention includes a diagnostic kit for use in screening 

serum containing antigens of the polypeptide of the invention. The diagnostic kit includes a 
substantially isolated antibody specifically immunoreactive with polypeptide or polynucleotide 
antigens, and means for detecting the binding of the polynucleotide or polypeptide antigen to the 
antibody. In one embodiment, the antibody is attached to a solid support. In a specific 

10 embodiment, the antibody may be a monoclonal antibody. The detecting means of the kit may 
include a second, labeled monoclonal antibody. Alternatively, or in addition, the detecting means 
may include a labeled, competing antigen. 

In one diagnostic configuration, test serum is reacted with a solid phase reagent having a 
surface-bound antigen obtained by the methods of the present invention. After binding with 

15 specific antigen antibody to the reagent and removing unbound serum components by washing, the 
reagent is reacted with reporter-labeled anti-human antibody to bind reporter to the reagent in 
proportion to the amount of bound anti-antigen antibody on the solid support. The reagent is again 
washed to remove unbound labeled antibody, and the amount of reporter associated with the 
reagent is determined. Typically, the reporter is an enzyme which is detected by incubating the 

20 solid phase in the presence of a suitable fluorometric, luminescent or colorimetric substrate 
(Sigma, St. Louis, MO). 

The solid surface reagent in the above assay is prepared by known techniques for attaching 
protein material to solid support material, such as polymeric beads, dip sticks, 96-well plate or 
filter material. These attachment methods generally include non-specific adsorption of the protein 

25 to the support or covalent attachment of the protein, typically through a free amine group, to a 
chemically reactive group on the solid support, such as an activated carboxyl, hydroxyl, or 
aldehyde group. Alternatively, streptavidin coated plates can be used in conjunction with 
biotinylated antigen(s). 

Thus, the invention provides an assay system or kit for carrying out this diagnostic 

30 method. The kit generally includes a support with surface- bound recombinant antigens, and a 
reporter-labeled anti-human antibody for detecting surface-bound anti-antigen antibody. 



Uses of the Polynucleotides 
35 Each of the polynucleotides identified herein can be used in numerous ways as reagents. 

The following description should be considered exemplary and utilizes known techniques. 
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The polynucleotides of the present invention are useful for chromosome identification. 
There exists an ongoing need to identify new chromosome markers, since few chromosome 
marking reagents, based on actual sequence data (repeat polymorphisms), are presently ava.lable. 
Each sequence is specifically targeted to and can hybridize with a particular location on an 
5 individual human chromosome, thus each polynucleotide of the present invention can routinely be 
used as a chromosome marker using techniques known in the art. Table 1B.1, column 8 prov.des 
the chromosome location of some of the polynucleotides of the invention. 

Briefly, sequences can be mapped to chromosomes by preparing PCR primers (preferably 
at least 15 bp (e.g., 15-25 bp) from the sequences shown in SEQ ID NO:X. Primers can optionally 
10 be selected using computer analysis so that primers do not span more than one predicted exon in 
the genomic DNA. These primers are then used for PCR screening of somatic cell hybrids 
containing individual human chromosomes. Only those hybrids containing the human gene 
corresponding to SEQ ID NO:X will yield an amplified fragment. 

Similarly, somatic hybrids provide a rapid method of PCR mapping the polynucleotides to 
15 particular chromosomes. Three or more clones can be assigned per day using a single thermal 
cycler. Moreover, sublocalization of the polynucleotides can be achieved with panels of specific 
chromosome fragments. Other gene mapping strategies that can be used include in situ 
hybridization, prescreening with labeled flow-sorted chromosomes, preselection by hybridization 
to construct chromosome specific-cDNA libraries, and computer mapping techniques (See, e.g., 
20 Shuler, Trends Biotechnol 16:456-459 (1998) which is hereby incorporated by reference in its 
entirety). 

Precise chromosomal location of the polynucleotides can also be achieved using 
fluorescence in situ hybridization (FISH) of a metaphase chromosomal spread. This technique 
uses polynucleotides as short as 500 or 600 bases; however, polynucleotides 2,000-4,000 bp are 
25 preferred. For a review of this technique, see Verma et al., "Human Chromosomes: a Manual of 
Basic Techniques," Pergamon Press, New York (1988). 

For chromosome mapping, the polynucleotides can be used individually (to mark a single 
chromosome or a single site on that chromosome) or in panels (for marking multiple sites and/or 
multiple chromosomes). 

30 Thus, the present invention also provides a method for chromosomal localization which 

involves (a) preparing PCR primers from the polynucleotide sequences in Table IB and/or Table 2 
and SEQ ID NO.X and (b) screening somatic cell hybrids containing individual chromosomes. 

The polynucleotides of the present invention would likewise be useful for radiation hybrid 
mapping, HAPPY mapping, and long range restriction mapping. For a review of these techniques 
35 and others known in the art, see, e.g. Dear, "Genome Mapping. A Practical Approach," IRL Press 
at Oxford University Press, London (1997); Aydin, J. Mol. Med. 77:691-694 (1999); Hacia et al., 
Mol. Psychiatry 3:483-492 (1998); Herrick et al.. Chromosome Res. 7:409-123 (1999); Hamilton 
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et al., Methods Cell Biol. 62:265-280 (2000); and/or Ott, J. Hered. 90:68-70 (1999) each of which 
is hereby incorporated by reference in its entirety. 

Once a polynucleotide has been mapped to a precise chromosomal location, the physical 
position of the polynucleotide can be used in linkage analysis. Linkage analysis establishes 
5 coinheritance between a chromosomal location and presentation of a particular disease. (Disease 
mapping data are found, for example, in V. McKusick, Mendelian Inheritance in Man (available 
on line through Johns Hopkins University Welch Medical Library)). Column 9 of Table 1B.1 
provides an OMIM reference identification number of diseases associated with the cytologic band 
disclosed in column 8 of Table IB. I, as determined using techniques described herein and by 

10 reference to Table 5. Assuming 1 megabase mapping resolution and one gene per 20 kb, a cDNA 
precisely localized to a chromosomal region associated with the disease could be one of 50-500 
potential causative genes. 

Thus, once coinheritance is established, differences in a polynucleotide of the invention 
and the corresponding gene between affected and unaffected individuals can be examined. First, 

15 visible structural alterations in the chromosomes, such as deletions or translocations, are examined 
in chromosome spreads or by PCR. If no structural alterations exist, the presence of point 
mutations are ascertained. Mutations observed in some or all affected individuals, but not in 
normal individuals, indicates that the mutation may cause the disease. However, complete 
sequencing of the polypeptide and the corresponding gene from several normal individuals is 

20 required to distinguish the mutation from a polymorphism. If a new polymorphism is identified, 
this polymorphic polypeptide can be used for further linkage analysis. 

Furthermore, increased or decreased expression of the gene in affected individuals as 
compared to unaffected individuals can be assessed using the polynucleotides of the invention. 
Any of these alterations (altered expression, chromosomal rearrangement, or mutation) can be 

25 used as a diagnostic or prognostic marker. Diagnostic and prognostic methods, kits and reagents 
encompassed by the present invention are briefly described below and more thoroughly elsewhere 
herein (see e.g., the sections labeled "Antibodies", "Diagnostic Assays", and "Methods for 
Detecting Diseases"). 

Thus, the invention also provides a diagnostic method useful during diagnosis of a 
30 disorder, involving measuring the expression level of polynucleotides of the present invention in 
cells or body fluid from an individual and comparing the measured gene expression level with a 
standard level of polynucleotide expression level, whereby an increase or decrease in the gene 
expression level compared to the standard is indicative of a disorder. Additional non-limiting 
examples of diagnostic methods encompassed by the present invention are more thoroughly 
35 described elsewhere herein (see, e.g., Example 12). 

In still another embodiment, the invention includes a kit for analyzing samples for the 
presence of proliferative and/or cancerous polynucleotides derived from a test subject. In a general 
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embodiment, the kit includes at least one polynucleotide probe containing a nucleotide sequence 
that will, specifically hybridize with a polynucleotide of the invention and a suitable container. In a 
specific embodiment, the kit includes two polynucleotide probes defining an internal region of the 
polynucleotide of the invention, where each probe has one strand containing a 3rmer-end internal 
5 to the region. In a further embodiment, the probes may be useful as primers for polymerase chain 
reaction amplification. 

Where a diagnosis of a related disorder, including, for example, diagnosis of a tumor, has 
already been made according to conventional methods, the present invention is useful as a 
prognostic indicator, whereby patients exhibiting enhanced or depressed polynucleotide of the 
10 invention expression will experience a worse clinical outcome relative to patients expressing the 
gene at a level nearer the standard level. 

By "measuring the expression level of polynucleotides of the invention" is intended 
qualitatively or quantitatively measuring or estimating the level of the polypeptide of the invention 
or the level of the mRNA encoding the polypeptide of the invention in a first biological sample 
15 either directly (e.g., by determining or estimating absolute protein level or mRNA level) or 
relatively (e.g., by comparing to the polypeptide level or mRNA level in a second biological 
sample). Preferably, the polypeptide level or mRNA level in the first biological sample is 
measured or estimated and compared to a standard polypeptide level or mRNA level, the standard 
being taken from a second biological sample obtained from an individual not having the related 
20 disorder or being determined by averaging levels from a population of individuals not having a 
related disorder. As will be appreciated in the art, once a standard polypeptide level or mRNA 
level is known, it can be used repeatedly as a standard for comparison. 

By "biological sample" is intended any biological sample obtained from an individual, 
body fluid, cell line, tissue culture, or other source which contains polypeptide of the present 
25 invention or the corresponding mRNA. As indicated, biological samples include body fluids (such 
as semen, lymph, vaginal pool, sera, plasma, urine, synovial fluid and spinal fluid) which contain 
the polypeptide of the present invention, and tissue sources found to express the polypeptide of the 
present invention. Methods for obtaining tissue biopsies and body fluids from mammals are well 
known in the art. Where the biological sample is to include mRNA, a tissue biopsy is the 
30 preferred source. 

The method(s) provided above may preferably be applied in a diagnostic method and/or 
kits in which polynucleotides and/or polypeptides of the invention are attached to a solid support. 
In one exemplary method, the support may be a "gene chip" or a "biological chip" as described in 
US Patents 5,837,832, 5,874,219, and 5,856,174. Further, such a gene chip with polynucleotides 
35 of the invention attached may be used to identify polymorphisms between the isolated 
polynucleotide sequences of the invention, with polynucleotides isolated from a test subject. The 
knowledge of such polymorphisms (i.e. their location, as well as, their existence) would be 
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beneficial in identifying disease loci for many disorders, such as for example, in neural disorders, 
immune system disorders, muscular disorders, reproductive disorders, gastrointestinal disorders, 
pulmonary disorders, digestive disorders, metabolic disorders, cardiovascular disorders, renal 
disorders, proliferative disorders, and/or cancerous diseases and conditions. Such a method is 
5 described in US Patents 5,858,659 and 5,856,104. The US Patents referenced supra are hereby 
incorporated by reference in their entirety herein. 

The present invention encompasses polynucleotides of the present invention that are 
chemically synthesized, or reproduced as peptide nucleic acids (PNA), or according to other 
methods known in the art. The use of PNAs would serve as the preferred form if the 

10 polynucleotides of the invention are incorporated onto a solid support, or gene chip. For the 
purposes of the present invention, a peptide nucleic acid (PNA) is a polyamide type of DNA 
analog and the monomeric units for adenine, guanine, thymine and cytosine are available 
commercially (Perceptive Biosystems). Certain components of DNA, such as phosphorus, 
phosphorus oxides, or deoxyribose derivatives, are not present in PNAs. As disclosed by Nielsen 

15 et al., Science 254, 1497 (1991); and Egholm et al., Nature 365, 666 (1993), PNAs bind 
specifically and tightly to complementary DNA strands and are not degraded by nucleases. In fact, 
PNA binds more strongly to DNA than DNA itself does. This is probably because there is no 
electrostatic repulsion between the two strands, and also the polyamide backbone is more flexible. 
Because of this, PNA/DNA duplexes bind under a wider range of stringency conditions than 

20 DNA/DNA duplexes, making it easier to perform multiplex hybridization. Smaller probes can be 
used than with DNA due to the strong binding. In addition, it is more likely that single base 
mismatches can be determined with PNA/DNA hybridization because a single mismatch in a 
PNA/DNA 15-mer lowers the melting point (T.sub.m) by 8°-20° C, vs. 4°-16° C for the 
DNA/DNA 15-mer duplex. Also, the absence of charge groups in PNA means that hybridization 

25 can be done at low ionic strengths and reduce possible interference by salt during the analysis. 

The compounds of the present invention have uses which include, but are not limited to, 
detecting cancer in mammals. In particular the invention is useful during diagnosis of pathological 
cell proliferative neoplasias which include, but are not limited to: acute myelogenous leukemias 
including acute monocytic leukemia, acute myeloblastic leukemia, acute promyelocytic leukemia, 

30 acute myelomonocytic leukemia, acute erythroleukemia, acute megakaryocytic leukemia, and 
acute undifferentiated leukemia, etc.; and chronic myelogenous leukemias including chronic 
myelomonocytic leukemia, chronic granulocytic leukemia, etc. Preferred mammals include 
monkeys, apes, cats, dogs, cows, pigs, horses, rabbits and humans. Particularly preferred are 
humans. 

35 Pathological cell proliferative disorders are often associated with inappropriate activation 

of proto-oncogenes. (Gelmann, E. P. et al., "The Etiology of Acute Leukemia: Molecular Genetics 
and Viral Oncology," in Neoplastic Diseases of the Blood, Vol 1., Wiemik, P. H. et al. eds., 161- 
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182 (1985)). Neoplasias are now believed to result from the qualitative alteration of a normal 
cellular gene product, or from the quantitative modification of gene expression by insertion into 
the chromosome of a viral sequence, by chromosomal translocation of a gene to a more actively 
transcribed region, or by some other mechanism. (Gelmann et al., supra) It is likely that mutated 
5 or altered expression of specific genes is involved in the pathogenesis of some leukemias, among 
other tissues and cell types. (Gelmann et al., supra) Indeed, the human counterparts of the 
oncogenes involved in some animal neoplasias have been amplified or translocated in some cases 
of human leukemia and carcinoma. (Gelmann et al., supra) 

For example, c-myc expression is highly amplified in the non-lymphocytic leukemia cell 

10 line HL-60. When HL-60 cells are chemically induced to stop proliferation, the level of c-myc is 
found to be downregulated. (International Publication Number WO 91/15580). However, it has 
been shown that exposure of HL-60 cells to a DNA construct that is complementary to the 5' end 
of c-myc or c-myb blocks translation of the corresponding mRNAs which downregulates 
expression of the c-myc or c-myb proteins and causes arrest of cell proliferation and differentiation 

15 of the treated cells. (International Publication Number WO 91/15580; Wickstrom et al., Proc. 
Natl. Acad. Sci. 85:1028 (1988); Anfossi et al., Proc. Natl. Acad. Sci. 86:3379 (1989)). However, 
the skilled artisan would appreciate the present invention's usefulness is not be limited to 
treatment, prevention, and/or prognosis of proliferative disorders of cells and tissues of 
hematopoietic origin, in light of the numerous cells and cell types of varying origins which are 

20 known to exhibit proliferative phenotypes. 

In addition to the foregoing, a polynucleotide of the present invention can be used to 
control gene expression through triple helix formation or through antisense DNA or RNA. 
Antisense techniques are discussed, for example, in Okano, J. Neurochem. 56: 560 (1991); 
"Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL 

25 (1988). Triple helix formation is discussed in, for instance Lee et al., Nucleic Acids Research 6: 
3073 (1979); Cooney et al., Science 241: 456 (1988); and Dervan et al., Science 251: 1360 (1991). 
Both methods rely on binding of the polynucleotide to a complementary DNA or RNA. For these 
techniques, preferred polynucleotides are usually oligonucleotides 20 to 40 bases in length and 
complementary to either the region of the gene involved in transcription (triple helix - see Lee et 

30 al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241:456 (1988); and Dervan et al., 
Science 251:1360 (1991)) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 (1991); 
Oligodeoxy-nucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL 
(1988)). Triple helix formation optimally results in a shut-off of RNA transcription from DNA, 
while antisense RNA hybridization blocks translation of an mRNA molecule into polypeptide. The 

35 oligonucleotide described above can also be delivered to cells such that the antisense RNA or 
DNA may be expressed in vivo to inhibit production of polypeptide of the present invention 
antigens. Both techniques are effective in model systems, and the information disclosed herein 
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can be used to design antisense or triple helix polynucleotides in an effort to treat disease, and in 
particular, for the treatment of proliferative diseases and/or conditions. Non-limiting antisense and 
triple helix methods encompassed by the present invention are more thoroughly described 
elsewhere herein (see, e.g., the section labeled "Antisense and Ribozyme (Antagonists)"). 

Polynucleotides of the present invention are also useful in gene therapy. One goal of gene 
therapy is to insert a normal gene into an organism having a defective gene, in an effort to correct 
the genetic defect. The polynucleotides disclosed in the present invention offer a means of 
targeting such genetic defects in a highly accurate manner. Another goal is to insert a new gene 
that was not present in the host genome, thereby producing a new trait in the host cell. Additional 
non-limiting examples of gene therapy methods encompassed by the present invention are more 
thoroughly described elsewhere herein (see, e.g., the sections labeled "Gene Therapy Methods", 
and Examples 16, 17 and 18). 

The polynucleotides are also useful for identifying individuals from minute biological 
samples. The United States military, for example, is considering the use of restriction fragment 
length polymorphism (RFLP) for identification of its personnel. In this technique, an individual's 
genomic DNA is digested with one or more restriction enzymes, and probed on a Southern blot to 
yield unique bands for identifying personnel. This method does not suffer from the current 
limitations of "Dog Tags" which can be lost, switched, or stolen, making positive identification 
difficult. The polynucleotides of the present invention can be used as additional DNA markers for 
RFLP. 

The polynucleotides of the present invention can also be used as an alternative to RFLP, 
by determining the actual base-by-base DNA sequence of selected portions of an individual's 
genome. These sequences can be used to prepare PCR primers for amplifying and isolating such 
selected DNA, which can then be sequenced. Using this technique, individuals can be identified 
because each individual will have a unique set of DNA sequences. Once an unique ID database is 
established for an individual, positive identification of that individual, living or dead, can be made 
from extremely small tissue samples. 

Forensic biology also benefits from using DNA-based identification techniques as 
disclosed herein. DNA sequences taken from very small biological samples such as tissues, e.g., 
hair or skin, or body fluids, e.g., blood, saliva, semen, synovial fluid, amniotic fluid, breast milk, 
lymph, pulmonary sputum or surfactant, urine, fecal matter, etc., can be amplified using PCR. In 
one prior art technique, gene sequences amplified from polymorphic loci, such as DQa class n 
HLA gene, are used in forensic biology to identify individuals. (Erlich, H., PCR Technology, 
Freeman and Co. (1992)). Once these specific polymorphic loci are amplified, they are digested 
with one or more restriction enzymes, yielding an identifying set of bands on a Southern blot 
probed with DNA corresponding to the DQa class II HLA gene. Similarly, polynucleotides of the 
present invention can be used as polymorphic markers for forensic purposes. 
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There is also a need for reagents capable of identifying the source of a particular tissue. 
Such need arises, for example, in forensics when presented with tissue of unknown origin. 
Appropriate reagents can comprise, for example, DNA probes or primers prepared from the 
sequences of the present invention, specific to tissues, including but not limited to those shown in 
Table IB. Panels of such reagents can identify tissue by species and/or by organ type. In a similar 
fashion, these reagents can be used to screen tissue cultures for contamination. Additional non- 
limiting examples of such uses are further described herein. 

The polynucleotides of the present invention are also useful as hybridization probes for 
differential identification of the tissue(s) or cell type(s) present in a biological sample. Similarly, 
polypeptides and antibodies directed to polypeptides of the present invention are useful to provide 
immunological probes for differential identification of the tissue(s) (e.g., immunohistochemistry 
assays) or cell type(s) (e.g., immunocytochemistry assays). In addition, for a number of disorders 
of the above tissues or cells, significantly higher or lower levels of gene expression of the 
polynucleotides/polypeptides of the present invention may be detected in certain tissues (e.g., 
15 tissues expressing polypeptides and/or polynucleotides of the present invention, for example, those 
disclosed in Table IB, and/or cancerous and/or wounded tissues) or bodily fluids (e.g., semen, 
lymph, vaginal pool, serum, plasma, urine, synovial fluid or spinal fluid) taken from an individual 
having such a disorder, relative to a "standard" gene expression level, i.e., the expression level in 
healthy tissue from an individual not having the disorder. 

Thus, the invention provides a diagnostic method of a disorder, which involves: (a) 
assaying gene expression level in cells or body fluid of an individual; (b) comparing the gene 
expression level with a standard gene expression level, whereby an increase or decrease in the 
assayed gene expression level compared to the standard expression level is indicative of a 
disorder. 

In the very least, the polynucleotides of the present invention can be used as molecular 
weight markers on Southern gels, as diagnostic probes for the presence of a specific mRNA in a 
particular cell type, as a probe to "subtract-out" known sequences in the process of discovering 
novel polynucleotides, for selecting and making oligomers for attachment to a "gene chip" or other 
support, to raise anti-DNA antibodies using DNA immunization techniques, and as an antigen to 
elicit an immune response. 

Uses of the Polypeptides 

Each of the polypeptides identified herein can be used in numerous ways. The following 
description should be considered exemplary and utilizes known techniques. 

Polypeptides and antibodies directed to polypeptides of the present invention are useful to 
provide immunological probes for differential identification of the tissue(s) (e.g., 
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immunohistochemistry assays such as, for example, ABC immunoperoxidase (Hsu et al., J. 
Histochem. Cytochem. 29:577-580 (1981)) or cell type(s) (e.g., immunocytochemistry assays). 

Antibodies can be used to assay levels of polypeptides encoded by polynucleotides of the 
invention in a biological sample using classical immunohistoiogical methods known to those of 
5 skill in the art (e.g., see Jalkanen, et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, et al., J. Cell. 
Biol. 105:3087-3096 (1987)). Other antibody-based methods useful for detecting protein gene 
expression include immunoassays, such as the enzyme linked immunosorbent assay (ELISA) and 
the radioimmunoassay (R1A). Suitable antibody assay labels are known in the art and include 
enzyme labels, such as, glucose oxidase; radioisotopes, such as iodine ( l31 I, 125 I, 123 I, 12l I), carbon 
10 ( U C), sulfur ( 35 S), tritium ( 3 H), indium ( ,15m In, 113ra In, 1,2 ln, 1M In), and technetium ("Tc, ""Tc), 
thallium ( 201 Ti), gallium (^Ga, 67 Ga), palladium ( ,03 Pd), molybdenum ("Mo), xenon ( I33 Xe), 
fluorine ( ,8 F), ,53 Sm, ,77 Lu, l59 Gd, 149 Pm, ,40 La, ,75 Yb, 166 Ho, 90 Y, 47 Sc, ,86 Re, ,88 Re, ,42 Pr, 105 Rh, 
97 Ru; luminescent labels, such as luminol; and fluorescent labels, such as fluorescein and 
rhodamine, and biotin. 

15 in addition to assaying levels of polypeptide of the present invention in a biological 

sample, proteins can also be detected in vivo by imaging. Antibody labels or markers for in vivo 
imaging of protein include those detectable by X-radiography, NMR or ESR. For X-radiography, 
suitable labels include radioisotopes such as barium or cesium, which emit detectable radiation but 
are not overtly harmful to the subject. Suitable markers for NMR and ESR include those with a 

20 detectable characteristic spin, such as deuterium, which may be incorporated into the antibody by 
labeling of nutrients for the relevant hybridoma. 

A protein-specific antibody or antibody fragment which has been labeled with an 
appropriate detectable imaging moiety, such as a radioisotope (for example, I3l I f ll2 In, ""Tc, ( 13, I, 
l25 I, I23 I, m I), carbon ( l4 C), sulfur ( 35 S), tritium ( 3 H), indium ( n5m In, n3m In, ll2 In, m In), and 

25 technetium ("Tc, "Tc), thallium ( 20i Ti), gallium ( 68 Ga, 67 Ga), palladium ( 103 Pd), molybdenum 
("Mo), xenon ( ,33 Xe), fluorine ( ,8 F, 153 Sm, I77 Lu, 159 Gd, ,49 Pm, 140 La, 175 Yb, 166 Ho, 90 Y, 47 Sc, ,86 Re, 
,88 Re, 142 Pr, 105 Rh, 97 Ru), a radio-opaque substance, or a material detectable by nuclear magnetic 
resonance, is introduced (for example, parenterally, subcutaneously or intraperitoneally) into the 
mammal to be examined for immune system disorder. It will be understood in the art that the size 

30 of the subject and the imaging system used will determine the quantity of imaging moiety needed 
to produce diagnostic images. In the case of a radioisotope moiety, for a human subject, the 
quantity of radioactivity injected will normally range from about 5 to 20 millicuries of 99m Tc. The 
labeled antibody or antibody fragment will then preferentially accumulate at the location of cells 
which express the polypeptide encoded by a polynucleotide of the invention. In vivo tumor 

35 imaging is described in S.W. Burchiei et al., "Immunopharmacokinetics of Radiolabeled 
Antibodies and Their Fragments" (Chapter 13 in Tumor Imaging: The Radiochemical Detection of 
Cancer, S.W. Burchiei and B. A. Rhodes, eds., Masson Publishing Inc. (1982)). 
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In one embodiment, the invention provides a method for the specific delivery of 
compositions of the invention to cells by administering polypeptides of the invention (e.g., 
polypeptides encoded by polynucleotides of the invention and/or antibodies) that are associated 
with heterologous polypeptides or nucleic acids. In one example, the invention provides a method 
5 for delivering a therapeutic protein into the targeted cell. In another example, the invention 
provides a method for delivering a single stranded nucleic acid (e.g., antisense or ribozymes) or 
double stranded nucleic acid (e.g., DNA that can integrate into the cell's genome or replicate 
episomally and that can be transcribed) into the targeted cell. 

In another embodiment, the invention provides a method for the specific destruction of 

10 cells (e.g., the destruction of tumor cells) by administering polypeptides of the invention in 
association with toxins or cytotoxic prodrugs. 

By "toxin" is meant one or more compounds that bind and activate endogenous cytotoxic 
effector systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of toxins, or any 
molecules or enzymes not normally present in or on the surface of a ceil that under defined 

15 conditions cause the cell's death. Toxins that may be used according to the methods of the 
invention include, but are not limited to, radioisotopes known in the art, compounds such as, for 
example, antibodies (or complement fixing containing portions thereof) that bind an inherent or 
induced endogenous cytotoxic effector system, thymidine kinase, endonuclease, RNAse, alpha 
toxin, ricin, abrin, Pseudomonas exotoxin A, diphtheria toxin, saporin, momordin, gelonin, 

20 pokeweed antiviral protein, alpha-sarcin and cholera toxin. "Toxin" also includes a cytostatic or 
cytocidal agent, a therapeutic agent or a radioactive metal ion, e.g., alpha-emitters such as, for 
example, 213 Bi, or other radioisotopes such as, for example, 103 Pd, ,33 Xe, l3, 1, 68 Ge, 57 Co, 65 Zn, 83 Sr, 
32 P, 35 S, l53 Sm, I53 Gd, I69 Yb, 5, Cr, "Mn, 75 Se, 1,3 Sn, ^Yttrium, m Tin, ,86 Rhenium, 
l66 Holmium, and 188 Rhenium; luminescent labels, such as luminol; and fluorescent labels, such as 

25 fluorescein and rhodamine, and biotin. In a specific embodiment, the invention provides a method 
for the specific destruction of cells (e.g., the destruction of tumor cells) by administering 
polypeptides of the invention or antibodies of the invention in association with the radioisotope 
^Y. In another specific embodiment, the invention provides a method for the specific destruction 
of cells (e.g., the destruction of tumor cells) by administering polypeptides of the invention or 

30 antibodies of the invention in association with the radioisotope m In. In a further specific 
embodiment, the invention provides a method for the specific destruction of cells (e.g., the 
destruction of tumor cells) by administering polypeptides of the invention or antibodies of the 
invention in association with the radioisotope m I. 

Techniques known in the art may be applied to label polypeptides of the invention 

35 (including antibodies). Such techniques include, but are not limited to, the use of bifunctional 
conjugating agents (see e.g., U.S. Patent Nos. 5,756,065; 5,714,631; 5,696,239; 5 T 652,361; 
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5,505,931; 5,489,425; 5,435,990; 5,428,139; 5,342,604; 5,274,119; 4,994,560; and 5,808,003; the 
contents of each of which are hereby incorporated by reference in its entirety). 

Thus, the invention provides a diagnostic method of a disorder, which involves (a) 
assaying the expression level of a polypeptide of the present invention in cells or body fluid of an 
5 individual; and (b) comparing the assayed polypeptide expression level with a standard 
polypeptide expression level, whereby an increase or decrease in the assayed polypeptide 
expression level compared to the standard expression level is indicative of a disorder. With respect 
to cancer, the presence of a relatively high amount of transcript in biopsied tissue from an 
individual may indicate a predisposition for the development of the disease, or may provide a 
10 means for detecting the disease prior to the appearance of actual clinical symptoms. A more 
definitive diagnosis of this type may allow health professionals to employ preventative measures 
or aggressive treatment earlier thereby preventing the development or further progression of the 
cancer. 

Moreover, polypeptides of the present invention can be used to treat or prevent diseases or 

15 conditions such as, for example, neural disorders, immune system disorders, muscular disorders, 
reproductive disorders, gastrointestinal disorders, pulmonary disorders, cardiovascular disorders, 
renal disorders, proliferative disorders, and/or cancerous diseases and conditions. For example, 
patients can be administered a polypeptide of the present invention in an effort to replace absent 
or decreased levels of the polypeptide (e.g., insulin), to supplement absent or decreased levels of a 

20 different polypeptide (e.g., hemoglobin S for hemoglobin B, SOD, catalase, DNA repair proteins), 
to inhibit the activity of a polypeptide (e.g., an oncogene or tumor supressor), to activate the 
activity of a polypeptide (e.g., by binding to a receptor), to reduce the activity of a membrane 
bound receptor by competing with it for free ligand (e.g., soluble TNF receptors used in reducing 
inflammation), or to bring about a desired response (e.g., blood vessel growth inhibition, 

25 enhancement of the immune response to proliferative cells or tissues). 

Similarly, antibodies directed to a polypeptide of the present invention can also be used to 
treat disease (as described supra, and elsewhere herein). For example, administration of an 
antibody directed to a polypeptide of the present invention can bind, and/or neutralize the 
polypeptide, and/or reduce overproduction of the polypeptide. Similarly, administration of an 

30 antibody can activate the polypeptide, such as by binding to a polypeptide bound to a membrane 
(receptor). 

At the very least, the polypeptides of the present invention can be used as molecular 
weight markers on SDS-PAGE gels or on molecular sieve gel filtration columns using methods 
well known to those of skill in the art. Polypeptides can also be used to raise antibodies, which in 
35 turn are used to measure protein expression from a recombinant cell, as a way of assessing 
transformation of the host cell. Moreover, the polypeptides of the present invention can be used to 
test the biological activities described herein. 
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Diagnostic Assays 

The compounds of the present invention are useful for diagnosis, treatment, prevention 
and/or prognosis of various disorders in mammals, preferably humans. Such disorders include, but 
5 are not limited to, those related to biological activities described in Table ID and, also as described 
herein under the section heading "Biological Activities". 

For a number of disorders, substantially altered (increased or decreased) levels of gene 
expression can be detected in tissues, cells or bodily fluids (e.g., sera, plasma, urine, semen, 
synovial fluid or spinal fluid) taken from an individual having such a disorder, relative to a 

10 "standard" gene expression level, that is, the expression level in tissues or bodily fluids from an 
individual not having the disorder. Thus, the invention provides a diagnostic method useful during 
diagnosis of a disorder, which involves measuring the expression level of the gene encoding the 
polypeptide in tissues, cells or body fluid from an individual and comparing the measured gene 
expression level with a standard gene expression level, whereby an increase or decrease in the 

15 gene expression level(s) compared to the standard is indicative of a disorder. These diagnostic 
assays may be performed in vivo or in vitro, such as, for example, on blood samples, biopsy tissue 
or autopsy tissue. 

The present invention is also useful as a prognostic indicator, whereby patients exhibiting 
enhanced or depressed gene expression will experience a worse clinical outcome relative to 
20 patients expressing the gene at a level nearer the standard level. 

In certain embodiments, a polypeptide of the invention, or polynucleotides, antibodies, 
agonists, or antagonists corresponding to that polypeptide, may be used to diagnose and/or 
prognosticate diseases and/or disorders associated with the tissue(s) in which the polypeptide of 
the invention is expressed, including one, two, three, four, five, or more tissues disclosed in Table 
25 1B.2, column 5 (Tissue Distribution Library Code). 

By "assaying the expression level of the gene encoding the polypeptide" is intended 
qualitatively or quantitatively measuring or estimating the level of the polypeptide of the invention 
or the level of the mRNA encoding the polypeptide of the invention in a first biological sample 
either directly (e.g., by determining or estimating absolute protein level or mRNA level) or 
30 relatively (e.g., by comparing to the polypeptide level or mRNA level in a second biological 
sample). Preferably, the polypeptide expression level or mRNA level in the first biological sample 
is measured or estimated and compared to a standard polypeptide level or mRNA level, the 
standard being taken from a second biological sample obtained from an individual not having the 
disorder or being determined by averaging levels from a population of individuals not having the 
35 disorder. As will be appreciated in the art, once a standard polypeptide level or mRNA level is 
known, it can be used repeatedly as a standard for comparison. 

By "biological sample" is intended any biological sample obtained from an individual, cell 
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line, tissue culture, or other source containing polypeptides of the invention (including portions 
thereof) or mRNA. As indicated, biological samples include body fluids (such as sera, plasma, 
urine, synovial fluid and spinal fluid) and tissue sources found to express the full length or 
fragments thereof of a polypeptide or mRNA. Methods for obtaining tissue biopsies and body 
5 fluids from mammals are well known in the art. Where the biological sample is to include mRNA, 
a tissue biopsy is the preferred source. 

Total cellular RNA can be isolated from a biological sample using any suitable technique 
such as the single-step guanidinium-thiocyanate-phenol-chloroform method described in 
Chomczynski and Sacchi, Anal. Biochem. 162:156-159 (1987). Levels of mRNA encoding the 

10 polypeptides of the invention are then assayed using any appropriate method. These include 
Northern blot analysis, SI nuclease mapping, the polymerase chain reaction (PCR), reverse 
transcription in combination with the polymerase chain reaction (RT-PCR), and reverse 
transcription in combination with the ligase chain reaction (RT-LCR). 

The present invention also relates to diagnostic assays such as quantitative and diagnostic 

15 assays for detecting levels of polypeptides of the invention, in a biological sample (e.g., cells and 
tissues), including determination of normal and abnormal levels of polypeptides. Thus, for 
instance, a diagnostic assay in accordance with the invention for detecting over-expression of 
polypeptides of the invention compared to normal control tissue samples may be used to detect the 
presence of tumors. Assay techniques that can be used to determine levels of a polypeptide, such 

20 as a polypeptide of the present invention in a sample derived from a host are well-known to those 
of skill in the art. Such assay methods include radioimmunoassays, competitive-binding assays, 
Western Blot analysis and ELISA assays. Assaying polypeptide levels in a biological sample can 
occur using any art-known method. 

Assaying polypeptide levels in a biological sample can occur using antibody-based 

25 techniques. For example, polypeptide expression in tissues can be studied with classical 
immunohistological methods (Jalkanen et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, M„ et 
ah, J. Cell . Biol. 105:3087-3096 (1987)). Other antibody -based methods useful for detecting 
polypeptide gene expression include immunoassays, such as the enzyme linked immunosorbent 
assay (ELISA) and the radioimmunoassay (RIA). Suitable antibody assay labels are known in the 

30 art and include enzyme labels, such as, glucose oxidase, and radioisotopes, such as iodine ( I25 I, 
,2, I), carbon ( ,4 C), sulfur ( 35 S), tritium ( 3 H), indium ( ,12 In), and technetium (""Tc), and fluorescent 
labels, such as fluorescein and rhodamine, and biotin. 

The tissue or cell type to be analyzed will generally include those which are known, or 
suspected, to express the gene of inteest (such as, for example, cancer). The protein isolation 

35 methods employed herein may, for example, be such as those described in Harlow and Lane 
(Harlow, E. and Lane, D., 1988, "Antibodies: A Laboratory Manual", Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, New York), which is incorporated herein by reference in its 
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entirety. The isolated cells can be derived from cell culture or from a patient. The analysis of 
cells taken from culture may be a necessary step in the assessment of cells that could be used as 
part of a cell-based gene therapy technique or, alternatively, to test the effect of compounds on the 
expression of the gene. 

5 For example, antibodies, or fragments of antibodies, such as those described herein, may 

be used to quantitatively or qualitatively detect the presence of gene products or conserved 
variants or peptide fragments thereof. This can be accomplished, for example, by 
immunofluorescence techniques employing a fluorescently labeled antibody coupled with light 
microscopic, flow cytometric, or fluorimetric detection. 

10 In a preferred embodiment, antibodies, or fragments of antibodies directed to any one or 

all of the predicted epitope domains of the polypeptides of the invention (shown in column 7 of 
Table 1B.1) may be used to quantitatively or qualitatively detect the presence of gene products or 
conserved variants or peptide fragments thereof. This can be accomplished, for example, by 
immunofluorescence techniques employing a fluorescently labeled antibody coupled with light 

15 microscopic, flow cytometric, or fluorimetric detection. 

In an additional preferred embodiment, antibodies, or fragments of antibodies directed to a 
conformational epitope of a polypeptide of the invention may be used to quantitatively or 
qualitatively detect the presence of gene products or conserved variants or peptide fragments 
thereof. This can be accomplished, for example, by immunofluorescence techniques employing a 

20 fluorescently labeled antibody coupled with light microscopic, flow cytometric, or fluorimetric 
detection. 

The antibodies (or fragments thereof), anaVor polypeptides of the present invention may, 
additionally, be employed histologically, as in immunofluorescence, immunoelectron microscopy 
or non-immunological assays, for in situ detection of gene products or conserved variants or 

25 peptide fragments thereof. In situ detection may be accomplished by removing a histological 
specimen from a patient, and applying thereto a labeled antibody or polypeptide of the present 
invention. The antibody (or fragment thereof) or polypeptide is preferably applied by overlaying 
the labeled antibody (or fragment) onto a biological sample. Through the use of such a procedure, 
it is possible to determine not only the presence of the gene product, or conserved variants or 

30 peptide fragments, or polypeptide binding, but also its distribution in the examined tissue. Using 
the present invention, those of ordinary skill will readily perceive that any of a wide variety of 
histological methods (such as staining procedures) can be modified in order to achieve such in situ 
detection. 

Immunoassays and non-immunoassays for gene products or conserved variants or peptide 
35 fragments thereof will typically comprise incubating a sample, such as a biological fluid, a tissue 
extract, freshly harvested cells, or lysates of cells which have been incubated in cell culture, in the 
presence of a detectably labeled antibody capable of binding gene products or conserved variants 
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or peptide fragments thereof, and detecting the bound antibody by any of a number of techniques 
well-known in the art. 

The biological sample may be brought in contact with and immobilized onto a solid phase 
support or carrier such as nitrocellulose, or other solid support which is capable of immobilizing 
5 cells, cell particles or soluble proteins. The support may then be washed with suitable buffers 
followed by treatment with the detectably labeled antibody or detectable polypeptide of the 
invention. The solid phase support may then be washed with the buffer a second time to remove 
unbound antibody or polypeptide. Optionally the antibody is subsequently labeled. The amount 
of bound label on solid support may then be detected by conventional means. 

10 By "solid phase support or carrier" is intended any support capable of binding an antigen 

or an antibody. Well-known supports or carriers include glass, polystyrene, polypropylene, 
polyethylene, dextran, nylon, amylases, natural and modified celluloses, polyacrylamides, gabbros, 
and magnetite. The nature of the carrier can be either soluble to some extent or insoluble for the 
purposes of the present invention. The support material may have virtually any possible structural 

15 configuration so long as the coupled molecule is capable of binding to an antigen or antibody. 
Thus, the support configuration may be spherical, as in a bead, or cylindrical, as in the inside 
surface of a test tube, or the external surface of a rod. Alternatively, the surface may be flat such 
as a sheet, test strip, etc. Preferred supports include polystyrene beads. Thpse skilled in the art 
will know many other suitable carriers for binding antibody or antigen, or will be able to ascertain 

20 the same by use of routine experimentation. 

The binding activity of a given lot of antibody or antigen polypeptide may be determined 
according to well known methods. Those skilled in the art will be able to determine operative and 
optimal assay conditions for each determination by employing routine experimentation. 

In addition to assaying polypeptide levels or polynucleotide levels in a biological sample 

25 obtained from an individual, polypeptide or polynucleotide can also be detected in vivo by 
imaging. For example, in one embodiment of the invention, polypeptides and/or antibodies of the 
invention are used to image diseased cells, such as neoplasms. In another embodiment, 
polynucleotides of the invention (e.g., polynucleotides complementary to all or a portion of an 
mRNA) and/or antibodies (e.g., antibodies directed to any one or a combination of the epitopes of 

30 a polypeptide of the invention, antibodies directed to a conformational epitope of a polypeptide of 
the invention, or antibodies directed to the full length polypeptide expressed on the cell surface of 
a mammalian cell) are used to image diseased or neoplastic cells. 

Antibody labels or markers for in vivo imaging of polypeptides of the invention include 
those detectable by X-radiography, NMR, MR1, CAT-scans or ESR. For X-radiography, suitable 

35 labels include radioisotopes such as barium or cesium, which emit detectable radiation but are not 
overtly harmful to the subject. Suitable markers for NMR and ESR include those with a detectable 
characteristic spin, such as deuterium, which may be incorporated into the antibody by labeling of 
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nutrients for the relevant hybridoma. Where in vivo imaging is used to detect enhanced levels of 
polypeptides for diagnosis in humans, it may be preferable to use human antibodies or 
"humanized" chimeric monoclonal antibodies. Such antibodies can be produced using techniques 
described herein or otherwise known in the art. For example methods for producing chimeric 
antibodies are known in the art. See, for review, Morrison, Science 229:1202 (1985); Oi et al., 
BioTechniques 4:214 (1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et al., EP 
171496; Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson et al., WO 
8702671; Boulianne et al.. Nature 372:643 (1984); Neuberger et al, Nature 314:26% (1985). 

Additionally, any polypeptides of the invention whose presence can be detected, can be 
administered. For example, polypeptides of the invention labeled with a radio-opaque or other 
appropriate compound can be administered and visualized in vivo, as discussed, above for labeled 
antibodies. Further, such polypeptides can be utilized for in vitro diagnostic procedures. 

A polypeptide-specific antibody or antibody fragment which has been labeled with an 
appropriate detectable imaging moiety, such as a radioisotope (for example, ,3, I, ll2 In, ""Tc), a 
radio-opaque substance, or a material detectable by nuclear magnetic resonance, is introduced (for 
example, parenterally, subcutaneously or intraperitoneally) into the mammal to be examined for a 
disorder. It will be understood in the art that the size of the subject and the imaging system used 
will determine the quantity of imaging moiety needed to produce diagnostic images. In the case of 
a radioisotope moiety, for a human subject, the quantity of radioactivity injected will normally 
20 range from about 5 to 20 millicuries of Tc. The labeled antibody or antibody fragment will then 
preferentially accumulate at the location of cells which contain the antigenic protein. In vivo 
tumor imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics of Radiolabeled 
Antibodies and Their Fragments" (Chapter 13 in Tumor Imaging: The Radiochemical Detection of 
Cancer, S.W. Burchiel and B. A. Rhodes, eds., Masson Publishing Inc. (1982)). 
5 With respect to antibodies, one of the ways in which an antibody of the present invention 

can be detectably labeled is by linking the same to a reporter enzyme and using the linked product 
in an enzyme immunoassay (E1A) (Voller, A., "The Enzyme Linked Immunosorbent Assay 
(ELISA)", 1978, Diagnostic Horizons 2:1-7, Microbiological Associates Quarterly Publication, 
Walkersville, MD); Voller et al., J. Clin. Pathol. 31:507-520 (1978); Butler, I.E., Meth. Enzymol. 
73:482-523 (1981); Maggio, E. (ed.), 1980, Enzyme Immunoassay, CRC Press, Boca Raton, FL,; 
Ishikawa, E. et al., (eds.), 1981, Enzyme Immunoassay, Kgaku Shoin, Tokyo). The reporter 
enzyme which is bound to the antibody will react with an appropriate substrate, preferably a 
chromogenic substrate, in such a manner as to produce a chemical moiety which can be detected, 
for example, by spectrophotometry fluorimetric or by visual means. Reporter enzymes which can 
be used to detectably label the antibody include, but are not limited to, malate dehydrogenase, 
staphylococcal nuclease, delta-5-steroid isomerase, yeast alcohol dehydrogenase, alpha- 
glycerophosphate, dehydrogenase, triose phosphate isomerase, horseradish peroxidase, alkaline 
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phosphatase, asparaginase, glucose oxidase, beta-galactosidase, ribonuclease, urease, catalase, 
glucose-6-phosphate dehydrogenase, glucoamylase and acetylcholinesterase. Additionally, the 
detection can be accomplished by colorimetric methods which employ a chromogenic substrate for 
the reporter enzyme. Detection may also be accomplished by visual comparison of the extent of 
5 enzymatic reaction of a substrate in comparison with similarly prepared standards- 
Detection may also be accomplished using any of a variety of other immunoassays. For 
example, by radioactively labeling the antibodies or antibody fragments, it is possible to detect 
polypeptides through the use of a radioimmunoassay (R1A) (see, for example, Weintraub, B., 
Principles of Radioimmunoassays, Seventh Training Course on Radioligand Assay Techniques, 

10 The Endocrine Society, March, 1986, which is incorporated by reference herein). The radioactive 
isotope can be detected by means including, but not limited to, a gamma counter, a scintillation 
counter, or autoradiography. 

It is also possible to label the antibody with a fluorescent compound. When the 
fluorescently labeled antibody is exposed to light of the proper wave length, its presence can then 

15 be detected due to fluorescence. Among the most commonly used fluorescent labeling compounds 
are fluorescein isothiocyanate, rhodamine, phycoerythrin, phycocyanin, allophycocyanin, 
ophthaldehyde and fluorescamine. 

The antibody can also be detectably labeled using fluorescence emitting metals such as 
152 Eu, or others of the lanthanide series. These metals can be attached to the antibody using such 

20 metal chelating groups as diethylenetriaminepentacetic acid (DTPA) or ethylenediaminetetraacetic 
acid (EDTA). 

The antibody also can be detectably labeled by coupling it to a chemiluminescent 
compound. The presence of the chemiluminescent-tagged antibody is then determined by 
detecting the presence of luminescence that arises during the course of a chemical reaction. 

25 Examples of particularly useful chemiluminescent labeling compounds are luminol, isoluminol, 
theromatic acridinium ester, imidazole, acridinium salt and oxalate ester. 

Likewise, a bioluminescent compound may be used to label the antibody of the present 
invention. Bioluminescence is a type of chemiluminescence found in biological systems in, which 
a catalytic protein increases the efficiency of the chemiluminescent reaction. The presence of a 

30 bioluminescent protein is determined by detecting the presence of luminescence. Important 
bioluminescent compounds for purposes of labeling are luciferin, luciferase and aequorin. 

Methods for Detecting Diseases 

In general, a disease may be detected in a patient based on the presence of one or more 
35 proteins of the .invention and/or polynucleotides encoding such proteins in a biological sample (for 
example, blood, sera, urine, and/or tumor biopsies) obtained from the patient. In other words, such 
proteins may be used as markers to indicate the presence or absence of a disease or disorder, 
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including cancer and/or as described elsewhere herein. In addition, such proteins may be useful for 
the detection of other diseases and cancers. The binding agents provided herein generally permit 
detection of the level of antigen that binds to the agent in the biological sample. Polynucleotide 
primers and probes may be used to detect the level of mRNA encoding polypeptides of the 
invention, which is also indicative of the presence or absence of a disease or disorder, including 
cancer. In general, polypeptides of the invention should be present at a level that is at least three 
fold higher in diseased tissue than in normal tissue. 

There are a variety of assay formats known to those of ordinary skill in the art for using a 
binding agent to detect polypeptide markers in a sample. See, e.g., Harlow and Lane, supra. In 
general, the presence or absence of a disease in a patient may be determined by (a) contacting a 
biological sample obtained from a patient with a binding agent; (b) detecting in the sample a level 
of polypeptide that binds to the binding agent; and (c) comparing the level of polypeptide with a 
predetermined cut-off value. 

In a preferred embodiment, the assay involves the use of a binding agent(s) immobilized 
on a solid support to bind to and remove the polypeptide of the invention from the remainder of 
the sample. The bound polypeptide may then be detected using a detection reagent that contains a 
reporter group and specifically binds to the binding agent/polypeptide complex. Such detection 
reagents may comprise, for example, a binding agent that specifically binds to the polypeptide or 
an antibody or other agent that specifically binds to the binding agent, such as an anti- 
immunoglobulin, protein G, protein A or a lectin. Alternatively, a competitive assay may be 
utilized, in which a polypeptide is labeled with a reporter group and allowed to bind to the 
immobilized binding agent after incubation of the binding agent with the sample. The extent to 
which components of the sample inhibit the binding of the labeled polypeptide to the binding 
agent is indicative of the reactivity of the sample with the immobilized binding agent. Suitable 
polypeptides for use within such assays include polypeptides of the invention and portions thereof, 
or antibodies, to which the binding agent binds, as described above. 

The solid support may be any material known to those of skill in the art to which 
polypeptides of the invention may be attached. For example, the solid support may be a test well in 
a microtiter plate or a nitrocellulose or other suitable membrane. Alternatively, the support may be 
a bead or disc, such as glass fiberglass, latex or a plastic material such as polystyrene or 
polyvinylchloride. The support may also be a magnetic particle or a fiber optic sensor, such as 
those disclosed, for example, in U.S. Patent No. 5,359,681. The binding agent may be immobilized 
on the solid support using a variety of techniques known to those of skill in the art, which are 
amply described in the patent and scientific literature. In the context of the present invention, the 
term "immobilization" refers to both noncovalent association, such as adsorption, and covalent 
attachment (which may be a direct linkage between the agent and functional groups on the support 
or may be a linkage by way of a cross-linking agent). Immobilization by adsorption to a well in a 
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microtiter plate or to a membrane is preferred. In such cases, adsorption may be achieved by 
contacting the binding agent, in a suitable buffer, with the solid support for the suitable amount of 
time. The contact time varies with temperature, but is typically between about I hour and about 1 
day. In general, contacting a well of plastic microtiter plate (such as polystyrene or 
5 polyvinylchloride) with an amount of binding agent ranging from about 10 ng to about 10 ug, and 
preferably about 100 ng to about 1 ug, is sufficient to immobilize an adequate amount of binding 
agent. 

Covalent attachment of binding agent to a solid support may generally be achieved by first 
reacting the support with a bifunctional reagent that will react with both the support and a 
10 functional group, such as a hydroxyl or amino group, on the binding agent. For example, the 
binding agent may be covalently attached to supports having an appropriate polymer coating using 
benzoquinone or by condensation of an aldehyde group on the support with an amine and an active 
hydrogen on the binding partner (see, e.g., Pierce Immunotechnology Catalog and Handbook, 
1991,atA12-A13). 

15 

Gene Therapy Methods 

Also encompassed by the invention are gene therapy methods for treating or preventing 
disorders, diseases and conditions. The gene therapy methods relate to the introduction of nucleic 

20 acid (DNA, RNA and antisense DNA or RNA) sequences into an animal to achieve expression of 
the polypeptide of the present invention. This method requires a polynucleotide which codes for a 
polypeptide of the present invention operatively linked to a promoter and any other genetic 
elements necessary for the expression of the polypeptide by the target tissue. Such gene therapy 
and delivery techniques are known in the art, see, for example, WO90/11092, which is herein 

25 incorporated by reference. 

Thus, for example, cells from a patient may be engineered with a polynucleotide (DNA or 
RNA) comprising a promoter operably linked to a polynucleotide of the present invention ex vivo, 
with the engineered cells then being provided to a patient to be treated with the polypeptide of the 
present invention. Such methods are well-known in the art. For example, see Belldegrun, A., et 

30 al., J. Natl. Cancer Inst. 85: 207-216 (1993); Ferrantini, M. et al., Cancer Research 53: 1 107-1 112 
(1993); Ferrantini, M. et al., J. Immunology 153: 4604^615 (1994); Kaido, T., et a!., Int. J. Cancer 
60: 221-229 (1995); Ogura, H., et al., Cancer Research 50: 5102-5106 (1990); Santodonato, U et 
al., Human Gene Therapy 7:1-10 (1996); Santodonato, L., et al., Gene Therapy 4:1246-1255 
(1997); and Zhang, J.-F. et al., Cancer Gene Therapy 3: 31-38 (1996)), which are herein 

35 incorporated by reference. In one embodiment, the cells which are engineered are arterial cells. 
The arterial cells may be reintroduced into the patient through direct injection to the artery, the 
tissues surrounding the artery, or through catheter injection. 
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As discussed in more detail below, the polynucleotide constructs can be delivered by any 
method that delivers injectable materials to the cells of an animal, such as, injection into the 
interstitial space of tissues (heart, muscle, skin, lung, liver, and the like). The polynucleotide 
constructs may be delivered in a pharmaceutical^ acceptable liquid or aqueous carrier. 

In one embodiment, the polynucleotide of the present invention is delivered as a naked 
polynucleotide. The term "naked" polynucleotide, DNA or RNA refers to sequences that are free 
from any delivery vehicle that acts to assist, promote or facilitate entry into the cell, including viral 
sequences, viral particles, liposome formulations, lipofectin or precipitating agents and the like. 
However, the polynucleotide of the present invention can also be delivered in liposome 
formulations and lipofectin formulations and the like can be prepared by methods well known to 
those skilled in the art. Such methods are described, for example, in U.S. Patent Nos. 5,593,972, 
5,589,466, and 5,580,859, which are herein incorporated by reference. 

The polynucleotide vector constructs used in the gene therapy method are preferably 
constructs that will not integrate into the host genome nor will they contain sequences that allow 
for replication. Appropriate vectors include pWLNEO, pSV2CAT, pOG44, pXTl and pSG 
available from Stratagene; pSVK3, pBPV, pMSG and pSVL available from Pharmacia; and 
pEFl/V5, pcDNA3.1, and pRc/CMV2 available from Invitrogen. Other suitable vectors will be 
readily apparent to the skilled artisan. 

Any strong promoter known to those skilled in the art can be used for driving the 
expression of the polynucleotide sequence. Suitable promoters include adenoviral promoters, such 
as the adenoviral major late promoter; or heterologous promoters, such as the cytomegalovirus 
(CMV) promoter; the respiratory syncytial virus (RSV) promoter; inducible promoters, such as the 
MMT promoter, the metallothionein promoter; heat shock promoters; the albumin promoter; the 
ApoAI promoter; human globin promoters; viral thymidine kinase promoters, such as the Herpes 
Simplex thymidine kinase promoter; retroviral LTRs; the b-actin promoter; and human growth 
hormone promoters. The promoter also may be the native promoter for the polynucleotide of the 
present invention. 

Unlike other gene therapy techniques, one major advantage of introducing naked nucleic 
acid sequences into target cells is the transitory nature of the polynucleotide synthesis in the cells. 
Studies have shown that non-replicating DNA sequences can be introduced into cells to provide 
production of the desired polypeptide for periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of tissues within the 
an animal, including of muscle, skin, brain, lung, liver, spleen, bone marrow, thymus, heart, lymph, 
blood, bone, cartilage, pancreas, kidney, gall bladder, stomach, intestine, testis, ovary, uterus, 
rectum, nervous system, eye, gland, and connective tissue. Interstitial space of the tissues comprises 
the intercellular, fluid, mucopolysaccharide matrix among the reticular fibers of organ tissues, 
elastic fibers in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that same 

1675 



WO 02/102993 PCT/US02/08123 

matrix within connective tissue ensheathing muscle cells or in the lacunae of bone. It is similarly 
the space occupied by the plasma of the circulation and the lymph fluid of the lymphatic channels. 
Delivery to the interstitial space of muscle tissue is preferred for the reasons discussed below. They 
may be conveniently delivered by injection into the tissues comprising these cells. They are 
5 preferably delivered to and expressed in persistent, non-dividing cells which are differentiated, 
although delivery and expression may be achieved in non-differentiated or less completely 
differentiated cells, such as, for example, stem cells of blood or skin fibroblasts. In vivo muscle 
cells are particularly competent in their ability to take up and express polynucleotides. 

For the naked nucleic acid sequence injection, an effective dosage amount of DNA or RNA 

10 will be in the range of from about 0.05 mg/kg body weight to about 50 mg/kg body weight. 
Preferably the dosage will be from about 0.005 mg/kg to about 20 mg/kg and more preferably from 
about 0.05 mg/kg to about 5 mg/kg. Of course, as the artisan of ordinary skill will appreciate, this 
dosage will vary according to the tissue site of injection. The appropriate and effective dosage of 
nucleic acid sequence can readily be determined by those of ordinary skill in the art and may 

15 depend on the condition being treated and the route of administration. 

The preferred route of administration is by the parenteral route of injection into the 
interstitial space of tissues. However, other parenteral routes may also be used, such as, inhalation 
of an aerosol formulation particularly for delivery to lungs or bronchial tissues, throat or mucous 
membranes of the nose. In addition, naked DNA constructs can be delivered to arteries during 

20 angioplasty by the catheter used in the procedure. 

The naked polynucleotides are delivered by any method known in the art, including, but 
not limited to, direct needle injection at the delivery site, intravenous injection, topical 
administration, catheter infusion, and so-called "gene guns". These delivery methods are known in 
the art. 

25 The constructs may also be delivered with delivery vehicles such as viral sequences, viral 

particles, liposome formulations, lipofectin, precipitating agents, etc. Such methods of delivery are 
known in the art. 

In certain embodiments, the polynucleotide constructs are complexed in a liposome 
preparation. Liposomal preparations for use in the instant invention include cationic (positively 

30 charged), anionic (negatively charged) and neutral preparations. However, cationic liposomes are 
particularly preferred because a tight charge complex can be formed between the cationic 
liposome and the polyanionic nucleic acid. Cationic liposomes have been shown to mediate 
intracellular delivery of plasmid DNA (Feigner et al., Proc. Natl. Acad. Sci. USA (1987) 
84:7413-7416, which is herein incorporated by reference); mRNA (Malone et al., Proc. Natl. 

35 Acad. Sci. USA (1989) 86:6077-6081, which is herein incorporated by reference); and purified 
transcription factors (Debs et al., J. Biol. Chem. (1990) 265:10189-10192, which is herein 
incorporated by reference), in functional form. 
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Cationic liposomes are readily available. For example, 
N[l-2,3-dioleyloxy)propyl]-N,N > N-triethylammonium (DOTMA) liposomes are particularly 
useful and are available under the trademark Lipofectin. from GIBCO BRL, Grand Island, N.Y. 
(See, also, Feigner et al., Proc. Natl Acad. Sci. USA (1987) 84:7413-7416. which is herein 

5 incorporated by reference). Other commercially available liposomes include transfectace 
(DDAB/DOPE) and DOTAP/DOPE (Boehringer). 

Other cationic liposomes can be prepared from readily available materials using 
techniques well known in the art. See, e.g. PCT Publication No. WO 90/11092 (which is herein 
incorporated by reference) for a description of the synthesis of DOTAP (l,2-bis(oleoyloxy)-3- 

10 (trimethylammonio)propane) liposomes. Preparation of DOTMA liposomes is explained in the 
literature, see, e.g.. P. Feigner et al., Proc. Natl. Acad. Sci. USA 84:7413-7417, which is herein 
incorporated by reference. Similar methods can be used to prepare liposomes from other cationic 
lipid materials. 

Similarly, anionic and neutral liposomes are readily available, such as from Avanti Polar 

15 Lipids (Birmingham, Ala.), or can be easily prepared using readily available materials. Such 
materials include phosphatidyl, choline, cholesterol, phosphatidyl ethanolamine, 
dioleoylphosphatidyl choline (DOPC), dioleoylphosphatidyl glycerol (DOPG), 
dioleoylphoshatidyl ethanolamine (DOPE), among others. These materials can also be mixed with 
the DOTMA and DOTAP starting materials in appropriate ratios. Methods for making liposomes 

20 using these materials are well known in the art. 

For example, commercially dioleoylphosphatidyl choline (DOPC), dioleoylphosphatidyl 
glycerol (DOPG), and dioleoylphosphatidyl ethanolamine (DOPE) can be used in various 
combinations to make conventional liposomes, with or without the addition of cholesterol. Thus, 
for example, DOPG/DOPC vesicles can be prepared by drying 50 mg each of DOPG and DOPC 

25 under a stream of nitrogen gas into a sonication vial. The sample is placed under a vacuum pump 
overnight and is hydrated the following day with deionized water. The sample is then sonicated for 
2 hours in a capped vial, using a Heat Systems model 350 sonicator equipped with an inverted cup 
(bath type) probe at the maximum setting while the bath is circulated at 15EC. Alternatively, 
negatively charged vesicles can be prepared without sonication to produce multilamellar vesicles 

30 or by extrusion through nucleopore membranes to produce unilamellar vesicles of discrete size. 
Other methods are known and available to those of skill in the art. 

The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar vesicles 
(SUVs), or large unilamellar vesicles (LUVs), with SUVs being preferred. The various 
liposome-nucleic acid complexes are prepared using methods well known in the art. See, e.g., 
35 Straubinger et al., Methods of Immunology (1983), 101:512-527, which is herein incorporated by 
reference. For example, MLVs containing nucleic acid can be prepared by depositing a thin fdm 
of phospholipid on the walls of a glass tube and subsequently hydrating with a solution of the 
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material to be encapsulated. SUVs are prepared by extended sonication of MLVs to produce a 
homogeneous population of unilamellar liposomes. The material to be entrapped is added to a 
suspension of preformed MLVs and then sonicated. When using liposomes containing cationic 
lipids, the dried lipid film is resuspended in an appropriate solution such as sterile water or an 
5 isotonic buffer solution such as 10 mM Tris/NaCI, sonicated, and then the preformed liposomes 
are mixed directly with the DNA. The liposome and DNA form a very stable complex due to 
binding of the positively charged liposomes to the cationic DNA. SUVs find use with small 
nucleic acid fragments. LUVs are prepared by a number of methods, well known in the art. 
Commonly used methods include Ca 2 *-EDTA chelation (Papahadjopoulos et al., Biochim. 
10 Biophys. Acta (1975) 394:483; Wilson et ah, Cell 17:77 (1979)); ether injection (Deamer, D. and 
Bangham, A., Biochim. Biophys. Acta 443:629 (1976); Ostro et al., Biochenx Biophys. Res. 
Commun. 76:836 (1977); Fraley et al., Proc. Natl. Acad. Sci. USA 76:3348 (1979)); detergent 
dialysis (Enoch, H. and Strittmatter, P., Proc. Natl. Acad. Sci. USA 76:145 (1979)); and 
reverse-phase evaporation (REV) (Fraley et al., J. Biol. Chem. 255:10431 (1980); Szoka, F. and 
15 Papahadjopoulos, D., Proc. Natl. Acad. Sci. USA 75:145 (1978); Schaefer-Ridder et al., Science 
215:166 (1982)), which are herein incorporated by reference. 

Generally, the ratio of DNA to liposomes will be from about 10:1 to about 1:10. 
Preferably, the ration will be from about 5:1 to about 1:5. More preferably, the ration will be 
about 3:1 to about 1:3. Still more preferably, the ratio will be about 1:1. 
20 U.S. Patent No. 5,676,954 (which is herein incorporated by reference) reports on the 

injection of genetic material, complexed with cationic liposomes carriers, into mice. U.S. Patent 
Nos. 4,897,355, 4,946,787, 5,049,386, 5,459,127, 5,589,466, 5,693,622, 5,580,859, 5,703,055, 
and international publication no. WO 94/9469 (which are herein incorporated by reference) 
provide cationic lipids for use in transfecting DNA into cells and mammals. U.S. Patent Nos. 
25 5,589,466, 5,693,622, 5,580,859, 5,703,055, and international publication no. WO 94/9469 
provide methods for delivering DNA-cationic lipid complexes to mammals. 

In certain embodiments, cells are engineered, ex vivo or in vivo, using a retroviral particle 
containing RNA which comprises a sequence encoding a polypeptide of the present invention. 
Retroviruses from which the retroviral plasmid vectors may be derived include, but are not limited 
30 to, Moloney Murine Leukemia Virus, spleen necrosis virus, Rous sarcoma Virus, Harvey Sarcoma 
Virus, avian leukosis virus, gibbon ape leukemia virus, human immunodeficiency virus, 
Myeloproliferative Sarcoma Virus, and mammary tumor virus. 

The retroviral plasmid vector is employed to transduce packaging cell lines to form 
producer cell lines. Examples of packaging cells which may be transfected include, but are not 
35 limited to, the PE501, PA317, R-2, R-AM, PA 12, T19-14X, VT-19-17-H2, RCRE, RCRIP, 
GP+E-86, GP+envAml2, and DAN cell lines as described in Miller, Human Gene Therapy 1:5-14 
(1990), which is incorporated herein by reference in its entirety. The vector may transduce the 
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packaging cells through any means known in the art. Such means include, but are not limited to, 
electroporation, the use of liposomes, and CaP0 4 precipitation. In one alternative, the retroviral 
plasmid vector may be encapsulated into a liposome, or coupled to a lipid, and then administered 
to a host. 

5 The producer cell line generates infectious retroviral vector particles which include 

polynucleotide encoding a polypeptide of the present invention. Such retroviral vector particles 
then may be employed, to transduce eukaryotic cells, either in vitro or in vivo. The transduced 
eukaryotic cells will express a polypeptide of the present invention. 

In certain other embodiments, cells are engineered, ex vivo or in vivo, with polynucleotide 

10 contained in an adenovirus vector. Adenovirus can be manipulated such that it encodes and 
expresses a polypeptide of the present invention, and at the same time is inactivated in terms of its 
ability to replicate in a normal lytic viral life cycle. Adenovirus expression is achieved without 
integration of the viral DNA into the host cell chromosome, thereby alleviating concerns about 
insertional mutagenesis. Furthermore, adenoviruses have been used as live enteric vaccines for 

15 many years with an excellent safety profile (Schwartz et al. Am. Rev. Respir. Dis. 109:233-238 
(1974)). Finally, adenovirus mediated gene transfer has been demonstrated in a number of 
instances including transfer of alpha- 1 -antitrypsin and CFTR to the lungs of cotton rats 
(Rosenfeld, M. A. et al. (1991) Science 252:431-434; Rosenfeld et al., (1992) Cell 68:143-155). 
Furthermore, extensive studies to attempt to establish adenovirus as a causative agent in human 

20 cancer were uniformly negative (Green, M. et al. (1979) Proc. Natl. Acad. Sci. USA 76:6606). 

Suitable adenoviral vectors useful in the present invention are described, for example, in 
Kozarsky and Wilson, Curr. Opin. Genet. Devel. 3:499-503 (1993); Rosenfeld et al., Cell 68:143- 
155 (1992); Engelhardt et al., Human Genet. Ther. 4:759-769 (1993); Yang et al, Nature Genet. 
7:362-369 (1994); Wilson etal., Nature 365:691-692 (1993); and U.S. Patent No. 5,652,224, 

25 which are herein incorporated by reference. For example, the adenovirus vector Ad2 is useful and 
can be grown in human 293 cells. These cells contain the El region of adenovirus and 
constitutively express Ela and Elb, which complement the defective adenoviruses by providing the 
products of the genes deleted from the vector. In addition to Ad2, other varieties of adenovirus 
(e.g., Ad3, Ad5, and Ad7) are also useful in the present invention. 

30 Preferably, the adenoviruses used in the present invention are replication deficient. 

Replication deficient adenoviruses require the aid of a helper virus and/or packaging cell line to 
form infectious particles. The resulting virus is capable of infecting cells and can express a 
polynucleotide of interest which is operably linked to a promoter, but cannot replicate in most 
cells. Replication deficient adenoviruses may be deleted in one or more of all or a portion of the 

35 following genes: Ela, Elb, E3, E4, E2a, or LI through L5. 

In certain other embodiments, the cells are engineered, ex vivo or in vivo, using an adeno- 
associated virus (AAV). AAVs are naturally occurring defective viruses that require helper 
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viruses to produce infectious particles (Muzyczka, N., Curr. Topics in Microbiol. Immunol. 158:97 
(1992)). It is also one of the few viruses that may integrate its DNA into non-dividing cells. 
Vectors containing as little as 300 base pairs of AAV can be packaged and can integrate, but space 
for exogenous DNA is limited to about 4.5 kb. Methods for producing and using such AAVs are 
5 known in the art. See, for example, U.S. Patent Nos. 5,139,941, 5,173,414, 5,354,678, 5,436,146, 
5,474,935, 5,478,745, and 5,589,377. 

For example, an appropriate AAV vector for use in the present invention will include all 
the sequences necessary for DNA replication, encapsidation, and host-cell integration. The 
polynucleotide construct is inserted into the AAV vector using standard cloning methods, such as 

10 those found in Sambrook et al., Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Press (1989). The recombinant AAV vector is then transfected into packaging cells which are 
infected with a helper virus, using any standard technique, including lipofection, electroporation, 
calcium phosphate precipitation, etc. Appropriate helper viruses include adenoviruses, 
cytomegaloviruses, vaccinia viruses, or herpes viruses. Once the packaging cells are transfected 

15 and infected, they will produce infectious AAV viral particles which contain the polynucleotide 
construct. These viral particles are then used to transduce eukaryotic cells, either ex vivo or in 
vivo. The transduced cells will contain the polynucleotide construct integrated into its genome, 
and will express a polypeptide of the invention. 

Another method 'bf!igeiie,' ; therapy^involves operably associating heterologous control 

20 regions and endogenous polynucleotide sequences (e.g? fencdding a polypeptide of the present 
invention) via homologous recombination (see, e.g., U.S. Patent No. 5,641,670, issued June 24, 
1997; International Publication No. WO 96/29411, published September 26, 1996; International 
Publication No. WO 94/12650, published August 4, 1994; Kolier et al., Proc. Natl. Acad. Sci. 
USA 86:8932-8935 (1989); and Zijlstra et al., Nature 342:435-438 (1989), which are herein 

25 encorporated by reference. This method involves the activation of a gene which is present in the 
target cells, but which is not normally expressed in the cells, or is expressed at a lower level than 
desired. 

Polynucleotide constructs are made, using standard techniques known in the art, which 
contain the promoter with targeting sequences flanking the promoter. Suitable promoters are 

30 described herein. The targeting sequence is sufficiently complementary to an endogenous 
sequence to permit homologous recombination of the promoter-targeting sequence with the 
endogenous sequence. The targeting sequence will be sufficiently near the 5' end of the desired 
endogenous polynucleotide sequence so the promoter will be operably linked to the endogenous 
sequence upon homologous recombination. 

35 The promoter and the targeting sequences can be amplified using PCR. Preferably, the 

amplified promoter contains distinct restriction enzyme sites on the 5' and 3* ends. Preferably, the 
3' end of the first targeting sequence contains the same restriction enzyme site as the 5' end of the 
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amplified promoter and the 5' end of the second targeting sequence contains the same restriction 
site as the 3' end of the amplified promoter. The amplified promoter and targeting sequences are 
digested and ligated together. 

The promoter-targeting sequence construct is delivered to the cells, either as naked 
5 polynucleotide, or in conjunction with transfection-facilitating agents, such as liposomes, viral 
sequences, viral particles, whole viruses, lipofection, precipitating agents, etc., described in more 
detail above. The P promoter-targeting sequence can be delivered by any method, included direct 
needle injection, intravenous injection, topical administration, catheter infusion, particle 
accelerators, etc. The methods are described in more detail below. 

10 The promoter-targeting sequence construct is taken up by cells. Homologous 

recombination between the construct and the endogenous sequence takes place, such that an 
endogenous sequence is placed under the control of the promoter. The promoter then drives the 
expression of the endogenous sequence. 

The polynucleotide encoding a polypeptide of the present invention may contain a 

15 secretory signal sequence that facilitates secretion of the protein. Typically, the signal sequence is 
positioned in the coding region of the polynucleotide to be expressed towards or at the 5* end of 
the coding region. The signal sequence may be homologous or heterologous to the polynucleotide 
of interest and may be homologous or heterologous to the cells to be transfected. Additionally, the 
signal sequence may be chemically synthesized using methods known in the art. 

20 Any mode of administration of any of the above-described polynucleotides constructs can 

be used so long as the mode results in the expression of one or more molecules in an amount 
sufficient to provide a therapeutic effect. This includes direct needle injection, systemic injection, 
catheter infusion, biolistic injectors, particle accelerators (i.e., "gene guns")> gelfoam sponge 
depots, other commercially available depot materials, osmotic pumps (e.g., Alza minipumps), oral 

25 or suppositorial solid (tablet or pill) pharmaceutical formulations, and decanting or topical 
applications during surgery. For example, direct injection of naked calcium 
phosphate-precipitated plasmid into rat liver and rat spleen or a protein-coated plasmid into the 
portal vein has resulted in gene expression of the foreign gene in the rat livers (Kaneda et al., 
Science 243:375 (1989)). 

30 A preferred method of local administration is by direct injection. Preferably, a 

recombinant molecule of the present invention complexed with a delivery vehicle is administered 
by direct injection into or locally within the area of arteries. Administration of a composition 
locally within the area of arteries refers to injecting the composition centimeters and preferably, 
millimeters within arteries. 

35 Another method of local administration is to contact a polynucleotide construct of the 

present invention in or around a surgical wound. For example, a patient can undergo surgery and 
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the polynucleotide construct can be coated on the surface of tissue inside the wound or the 
construct can be injected into areas of tissue inside the wound. 

Therapeutic compositions useful in systemic administration, include recombinant 
molecules of the present invention complexed to a targeted delivery vehicle of the present 
5 invention. Suitable delivery vehicles for use with systemic administration comprise liposomes 
comprising ligands for targeting the vehicle to a particular site. In specific embodiments, suitable 
delivery vehicles for use with systemic administration comprise liposomes comprising 
polypeptides of the invention for targeting the vehicle to a particular site. 

Preferred methods of systemic administration, include intravenous injection, aerosol, oral 

10 and percutaneous (topical) delivery. Intravenous injections can be performed using methods 
standard in the art. Aerosol delivery can also be performed using methods standard in the art (see, 
for example, Stribling et al., Proc. Natl. Acad. Sci. USA 189:11277-11281, 1992, which is 
incorporated herein by reference). Oral delivery can be performed by complexing a polynucleotide 
construct of the present invention to a carrier capable of withstanding degradation by digestive 

15 enzymes in the gut of an animal. Examples of such carriers, include plastic capsules or tablets, 
such as those known in the art. Topical delivery can be performed by mixing a polynucleotide 
construct of the present invention with a lipophilic reagent (e.g., DMSO) that is capable of passing 
into the skin. 

Determining an effective amount of substance to be delivered can depend upon a number 
20 of factors including, for example, the chemical structure and biological activity of the substance, 
the age and weight of the animal, the precise condition requiring treatment and its severity, and the 
route of administration. The frequency of treatments depends upon a number of factors, such as 
the amount of polynucleotide constructs administered per dose, as well as the health and history of 
the subject. The precise amount, number of doses, and timing of doses will be determined by the 
25 attending physician or veterinarian. 

Therapeutic compositions of the present invention can be administered to any animal, 
preferably to mammals and birds. Preferred mammals include humans, dogs, cats, mice, rats, 
rabbits sheep, cattle, horses and pigs, with humans being particularly preferred. 

30 Biological Activities 

Polynucleotides or polypeptides, or agonists or antagonists of the present invention, can be 
used in assays to test for one or more biological activities. If these polynucleotides or 
polypeptides, or agonists or antagonists of the present invention, do exhibit activity in a particular 
assay, it is likely that these molecules may be involved in the diseases associated with the 

35 biological activity. Thus, the polynucleotides and polypeptides, and agonists or antagonists could 
be used to treat the associated disease. 
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Members of the secreted family of proteins are believed to be involved in biological 
activities associated with, for example, cellular signaling. Accordingly, compositions of the 
invention (including polynucleotides, polypeptides and antibodies of the invention, and fragments 
and variants thereof) may be used in diagnosis, prognosis, prevention and/or treatment of diseases 

5 and/or disorders associated with aberrant activity of secreted polypeptides. 

In preferred embodiments, compositions of .the invention (including polynucleotides, 
polypeptides and antibodies of the invention, and fragments and variants thereof) may be used in 
the diagnosis, prognosis, prevention, treatment, and/or amelioration of cancer and other 
hyperproliferative diseases and/or disorders (e.g., as described in the "Hyperproliferative 

10 Disorders"). In certain embodiments, a polypeptide of the invention, or polynucleotides, 
antibodies, agonists, or antagonists corresponding to that polypeptide, may be used to diagnose 
and/or prognosticate diseases and/or disorders associated with the tissue(s) in which the 
polypeptide of the invention is expressed including one, two, three, four, five, or more tissues 
disclosed in Table 1B.2, column 5 (Tissue Distribution Library Code). 

15 Thus, polynucleotides, translation products and antibodies of the invention are useful in 

the diagnosis, detection, prevention, prognistication, and/or treatment of diseases and/or disorders 
associated with activities that include, but are not limited to, prohormone activation, 
neurotransmitter activity, cellular signaling, cellular proliferation, cellular differentiation, and cell 
migration. 

20 More generally, polynucleotides, translation products and antibodies corresponding to this 

gene may be useful for the diagnosis, prognosis, prevention, treatment and/or amelioration of 
diseases and/or disorders associated with the following system or systems. 

Immune Activity 

25 Polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the present 

invention may be useful in preventing, diagnosing, prognosticating, treating, and/or ameliorating 
diseases, disorders, and/or conditions of the immune system, by, for example, activating or 
inhibiting the proliferation, differentiation, or mobilization (chemotaxis) of immune cells. 
Immune cells develop through a process called hematopoiesis, producing myeloid (platelets, red 

30 blood cells, neutrophils, and macrophages) and lymphoid (B and T lymphocytes) cells from 
pluripotent stem cells. The etiology of these immune diseases, disorders, and/or conditions may 
be genetic, somatic, such as cancer and some autoimmune diseases, acquired (e.g., by 
chemotherapy or toxins), or infectious. Moreover, polynucleotides, polypeptides, antibodies, 
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and/or agonists or antagonists of the present invention can be used as a marker or detector of a 
particular immune system disease or disorder. 

In another embodiment, a polypeptide of the invention, or polynucleotides, antibodies, 
agonists, or antagonists corresponding to that polypeptide, may be used to treat diseases and 
5 disorders of the immune system and/or to inhibit or enhance an immune response generated by 
cells associated with the tissue(s) in which the polypeptide of the invention is expressed, including 
one, two, three, four, five, or more tissues disclosed in Table 1B.2, column 5 (Tissue Distribution 
Library Code). 

Polynucleotides, polypeptides, antibodies, ancVor agonists or antagonists of the present 

10 invention may be useful in preventing, diagnosing, prognosticating, treating and/or ameliorating 
immunodeficiencies, including both congenital and acquired immunodeficiencies. Examples of B 
cell immunodeficiencies in which immunoglobulin levels B cell function and/or B cell numbers 
are decreased include: X-linked agammaglobulinemia (Bruton's disease), X-linked infantile 
agammaglobulinemia, X-linked immunodeficiency with hyper IgM, non X-linked 

15 immunodeficiency with hyper IgM, X-linked lymphoproliferative syndrome (XLP), 
agammaglobulinemia including congenital and acquired agammaglobulinemia, adult onset 
agammaglobulinemia, late-onset agammaglobulinemia, dysgammaglobulinemia, 
hypogammaglobulinemia, unspecified hypogammaglobulinemia, recessive agammaglobulinemia 
(Swiss type), Selective IgM deficiency, selective IgA deficiency, selective IgG subclass 

20 deficiencies, IgG subclass deficiency (with or without IgA deficiency), Ig deficiency with 
increased IgM, IgG and IgA deficiency with increased IgM, antibody deficiency with normal or 
elevated Igs, Ig heavy chain deletions, kappa chain deficiency, B cell lymphoproliferative disorder 
(BLPD), common variable immunodeficiency (CVID), common variable immunodeficiency (CVI) 
(acquired), and transient hypogammaglobulinemia of infancy. 

25 In specific embodiments, ataxia-telangiectasia or conditions associated with ataxia- 

telangiectasia are detected, prevented, diagnosed, prognosticated, treated, and/or ameliorated using 
the polypeptides or polynucleotides of the invention, and/or agonists or antagonists thereof. 

Examples of congenital immunodeficiencies in which T cell ancVor B cell function and/or 
number is decreased include, but are not limited to: DiGeorge anomaly, severe combined 

30 immunodeficiencies (SOD) (including, but not limited to, X-linked SOD, autosomal recessive 
SOD, adenosine deaminase deficiency, purine nucleoside phosphorylase (PNP) deficiency, Class 
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11 MHC deficiency (Bare lymphocyte syndrome), Wiskott-Aldrich syndrome, and ataxia 
telangiectasia), thymic hypoplasia, third and fourth pharyngeal pouch syndrome, 22qll.2 deletion, 
chronic mucocutaneous candidiasis, natural killer cell deficiency (NK), idiopathic CD4+ T- 
Iymphocytopenia, immunodeficiency with predominant T cell defect (unspecified), and 
5 unspecified immunodeficiency of cell mediated immunity. 

In specific embodiments, DiGeorge anomaly or conditions associated with DiGeorge 
anomaly are prevented, detected, diagnosed, prognosticated, treated and/or ameliorated using 
polypeptides or polynucleotides of the invention, or antagonists or agonists thereof. 

Other immunodeficiencies that may be prevented, detected, diagnosed, prognosticated, 
10 treated and/or ameliorated using polypeptides or polynucleotides of the invention, and/or agonists 
or antagonists thereof, include, but are not limited to, chronic granulomatous disease, Ctediak- 
Higashi syndrome, myeloperoxidase deficiency, leukocyte glucose-6-phosphate dehydrogenase 
deficiency, X-linked lymphoproliferative syndrome (XLP), leukocyte adhesion deficiency, 
complement component deficiencies (including CI, C2, C3, C4, C5, C6, C7, C8 and/or C9 
15 deficiencies), reticular dysgenesis, thymic alymphoplasia-aplasia, immunodeficiency with 
thymoma, severe congenital leukopenia, dysplasia with immunodeficiency, neonatal neutropenia, 
short limbed dwarfism, and Nezelof syndrome-combined immunodeficiency with Igs. 

In a preferred embodiment, the immunodeficiencies and/or conditions associated with the 
immunodeficiencies recited above are prevented, detected, diagnosed, prognosticated, treated 
20 and/or ameliorated using polynucleotides, polypeptides, antibodies, and/or agonists or antagonists 
of the present invention. 

In a preferred embodiment polynucleotides, polypeptides, antibodies, and/or agonists or 
antagonists of the present invention could be used as an agent to boost immunoresponsiveness 
among immunodeficient individuals. In specific embodiments, polynucleotides, polypeptides, 
25 antibodies, and/or agonists or antagonists of the present invention could be used as an agent to 
boost immunoresponsiveness among B cell and/or T cell immunodeficient individuals. 

The polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention may be useful in preventing, detecting, diagnosing, prognosticating, treating 
and/or ameliorating autoimmune disorders. Many autoimmune disorders result from inappropriate 
30 recognition of self as foreign material by immune cells. This inappropriate recognition results in 
an immune response leading to the destruction of the host tissue. Therefore, the administration of 
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polynucleotides and polypeptides of the invention that can inhibit an immune response, 
particularly the proliferation, differentiation, or chemotaxis of T-cells, may be an effective therapy 
in preventing autoimmune disorders. 

Autoimmune diseases or disorders that may be prevented, detected, diagnosed, 
prognosticated, treated, and/or ameliorated by polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention include, but are not limited to, one or more of the 
following: systemic lupus erythematosus, rheumatoid arthritis, ankylosing spondylitis, multiple 
sclerosis, autoimmune thyroiditis, Hashimoto's thyroiditis, autoimmune hemolytic anemia, 
hemolytic anemia, thrombocytopenia, autoimmune thrombocytopenia purpura, autoimmune 
neonatal thrombocytopenia, idiopathic thrombocytopenia purpura, purpura (e.g., Henloch- 
Scoenlein purpura), autoimmunocytopenia, Goodpasture's syndrome, Pemphigus vulgaris, 
myasthenia gravis, Grave's disease (hyperthyroidism), and insulin-resistant diabetes mellitus. 

Additional disorders that are likely to have an autoimmune component that may be 
prevented, detected, diagnosed, prognosticated, treated and/or ameliorated with the compositions 
of the invention include, but are not limited to, type II collagen-induced arthritis, antiphospholipid 
syndrome, dermatitis, allergic encephalomyelitis, myocarditis, relapsing polychondritis, rheumatic 
heart disease, neuritis, uveitis ophthalmia, polyendocrinopathies, Reiter's Disease, Stiff-Man 
Syndrome, autoimmune pulmonary inflammation, autism, Guillain-Barre Syndrome, insulin 
dependent diabetes mellitus, and autoimmune inflammatory eye disorders. 

Additional disorders that are likely to have an autoimmune component that may be 
prevented, detected, diagnosed, prognosticated, treated and/or ameliorated with the compositions 
of the invention include, but are not limited to, scleroderma with anti-collagen antibodies (often 
characterized, e.g., by nucleolar and other nuclear antibodies), mixed connective tissue disease 
(often characterized, e.g., by antibodies to extractable nuclear antigens (e.g., ribonucleoprotein)), 
polymyositis (often characterized, e.g., by nonhistone ANA), pernicious anemia (often 
characterized, e.g., by antiparietal cell, microsomes, and intrinsic factor antibodies), idiopathic 
Addison's disease (often characterized, e.g., by humoral and cell-mediated adrenal cytotoxicity, 
infertility (often characterized, e.g., by antispermatozoal antibodies), glomerulonephritis (often 
characterized, e.g., by glomerular basement membrane antibodies or immune complexes), bullous 
pemphigoid (often characterized, e.g., by IgG and complement in basement membrane), Sjogren's 
syndrome (often characterized, e.g., by multiple tissue antibodies, and7or a specific nonhistone 

1686 



WO 02/102993 



PCT/US02/08123 



ANA (SS-B)), diabetes mellitus (often characterized, e.g., by cell-mediated and humoral islet cell 
antibodies), and adrenergic drug resistance (including adrenergic drug resistance with asthma or 
cystic fibrosis) (often characterized, e.g., by beta-adrenergic receptor antibodies). 

Additional disorders that may have an autoimmune component that may be prevented, 

5 detected, diagnosed, prognosticated, treated and/or ameliorated with the compositions of the 
invention include, but are not limited to, chronic active hepatitis (often characterized, e.g., by 
smooth muscle antibodies), primary biliary cirrhosis (often characterized, e.g., by mitochondria 
antibodies), other endocrine gland failure (often characterized, e.g., by specific tissue antibodies in 
some cases), vitiligo (often characterized, e.g., by melanocyte antibodies), vasculitis (often 

10 characterized, e.g., by Ig and complement in vessel walls and/or low serum complement), post-MI 
(often characterized, e.g., by myocardial antibodies), cardiotomy syndrome (often characterized, 
e.g., by myocardial antibodies), urticaria (often characterized, e.g., by IgG and IgM antibodies to 
IgE), atopic dermatitis (often characterized, e.g., by IgG and IgM antibodies to IgE), asthma (often 
characterized, e.g., by IgG and IgM antibodies to IgE), and many other inflammatory, 

15 granulomatous, degenerative, and atrophic disorders. 

In a preferred embodiment, the autoimmune diseases and disorders and/or conditions 
associated with the diseases and disorders recited above are prevented, detected, diagnosed, 
prognosticated, treated and/or ameliorated using for example, antagonists or agonists, polypeptides 
or polynucleotides, or antibodies of the present invention. In a specific preferred embodiment, 

20 rheumatoid arthritis is prevented, detected, diagnosed, prognosticated, treated and/or ameliorated 
using polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the present 
invention. 

In another specific preferred embodiment, systemic lupus erythematosus is prevented, 
detected, diagnosed, prognosticated, treated and/or ameliorated using polynucleotides, 
25 polypeptides, antibodies, and/or agonists or antagonists of the present invention. In another 
specific preferred embodiment, idiopathic thrombocytopenia purpura is prevented, detected, 
diagnosed, prognosticated, treated and/or ameliorated using polynucleotides, polypeptides, 
antibodies, and/or agonists or antagonists of the present invention. 

In another specific preferred embodiment IgA nephropathy is prevented, detected, 
30 diagnosed, prognosticated, treated and/or ameliorated using polynucleotides, polypeptides, 
antibodies, and/or agonists or antagonists of the present invention. 
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In a preferred embodiment, the autoimmune diseases and disorders and/or conditions 
associated with the diseases and disorders recited above are prevented, detected, diagnosed, 
prognosticated, treated and/or ameliorated using polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention 
5 In preferred embodiments, polypeptides, antibodies, polynucleotides and/or agonists or 

antagonists of the present invention are used as a immunosuppressive agent(s). 

Polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the present 
invention may be useful in detecting, preventing, diagnosing, prognosticating, treating, and/or 
ameliorating diseases, disorders, and/or conditions of hematopoietic cells. Polynucleotides, 

10 polypeptides, antibodies, and/or agonists or antagonists of the present invention could be used to 
increase differentiation and proliferation of hematopoietic cells, including the pluripotent stem 
cells, in an effort to treat or prevent those diseases, disorders, and/or conditions associated with a 
decrease in certain (or many) types hematopoietic cells, including but not limited to, leukopenia, 
neutropenia, anemia, and thrombocytopenia. Alternatively, Polynucleotides, polypeptides, 

15 antibodies, and/or agonists or antagonists of the present invention could be used to increase 
differentiation and proliferation of hematopoietic cells, including the pluripotent stem cells, in an 
effort to treat or prevent those diseases, disorders, and/or conditions associated with an increase in 
certain (or many) types of hematopoietic cells, including but not limited to, histiocytosis. 

Allergic reactions and conditions, such as asthma (particularly allergic asthma) or other 

20 respiratory problems, may also be detected, prevented, diagnosed, prognosticated, treated, and/or 
ameliorated using polypeptides, antibodies, or polynucleotides of the invention, and/or agonists or 
antagonists thereof. Moreover, these molecules can be used to treat, prevent, prognose, and/or 
diagnose anaphylaxis, hypersensitivity to an antigenic molecule, or blood group incompatibility. 

Additionally, polypeptides or polynucleotides of the invention, and/or agonists or 

25 antagonists thereof, may be used to detect, prevent, diagnose, prognosticate, treat, and/or 
ameliorate IgE-mediated allergic reactions. Such allergic reactions include, but are not limited to, 
asthma, rhinitis, and eczema. In specific embodiments, polynucleotides, polypeptides, antibodies, 
and/or agonists or antagonists of the present invention may be used to modulate IgE concentrations 
in vitro or in vivo. 

30 Moreover, polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 

present invention have uses in the detection, prevention, diagnosis, prognostication, treatment, 
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and/or amelioration of inflammatory conditions. For example, since polypeptides, antibodies, or 
polynucleotides of the invention, and/or agonists or antagonists of the invention may inhibit the 
activation, proliferation and/or differentiation of cells involved in an inflammatory response, these 
molecules can be used to prevent and/or treat chronic and acute inflammatory conditions. Such 

5 inflammatory conditions include, but are not limited to, for example, inflammation associated with 
infection (e.g., septic shock, sepsis, or systemic inflammatory response syndrome), ischemia- 
reperfusion injury, endotoxin lethality, complement-mediated hyperacute rejection, nephritis, 
cytokine or chemokine induced lung injury, inflammatory bowel disease, Crohn's disease, over 
production of cytokines (e.g., TNF or IL-L), respiratory disorders (e.g., asthma and allergy); 

10 gastrointestinal disorders (e.g., inflammatory bowel disease); cancers (e.g., gastric, ovarian, lung, 
bladder, liver, and breast); CNS disorders (e.g., multiple sclerosis; ischemic brain injury and/or 
stroke, traumatic brain injury, neurodegenerative disorders (e.g., Parkinson's disease and 
Alzheimer's disease); AIDS-related dementia; and prion disease); cardiovascular disorders (e.g., 
atherosclerosis, myocarditis, cardiovascular disease, and cardiopulmonary bypass complications); 

15 as well as many additional diseases, conditions, and disorders that are characterized by 
inflammation (e.g., hepatitis, rheumatoid arthritis, gout, trauma, pancreatitis, sarcoidosis, 
dermatitis, renal ischemia-reperfusion injury. Grave's disease, systemic lupus erythematosus, 
diabetes mellitus, and allogenic transplant rejection). 

Because inflammation is a fundamental defense mechanism, inflammatory disorders can 

20 effect virtually any tissue of the body. Accordingly, polynucleotides, polypeptides, and antibodies 
of the invention, as well as agonists or antagonists thereof, have uses in the treatment of tissue- 
specific inflammatory disorders, including, but not limited to, adrenalitis, alveolitis, 
angiocholecystitis, appendicitis, balanitis, blepharitis, bronchitis, bursitis, carditis, cellulitis, 
cervicitis, cholecystitis, chorditis, cochlitis, colitis, conjunctivitis, cystitis, dermatitis, diverticulitis, 

25 encephalitis, endocarditis, esophagitis, eustachitis, fibrositis, folliculitis, gastritis, gastroenteritis, 
gingivitis, glossitis, hepatosplenitis, keratitis, labyrinthitis, laryngitis, lymphangitis, mastitis, 
media otitis, meningitis, metritis, mucitis, myocarditis, myosititis, myringitis, nephritis, neuritis, 
orchitis, osteochondritis, otitis, pericarditis, peritendonitis, peritonitis, pharyngitis, phlebitis, 
poliomyelitis, prostatitis, pulpitis, retinitis, rhinitis, salpingitis, scleritis, sclerochoroiditis, scrotitis, 

30 sinusitis, spondylitis, steatitis, stomatitis, synovitis, syringitis, tendonitis, tonsillitis, urethritis, and 
vaginitis. 
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In specific embodiments, polypeptides, antibodies, or polynucleotides of the invention, 
and/or agonists or antagonists thereof, are useful to detect, prevent, diagnose, prognosticate, treat, 
and/or ameliorate organ transplant rejections and graft-versus-host disease. Organ rejection occurs 
by host immune cell destruction of the transplanted tissue through an immune response. Similarly, 
an immune response is also involved in GVHD, but, in this case, the foreign transplanted immune 
cells destroy the host tissues. Polypeptides, antibodies, or polynucleotides of the invention, and/or 
agonists or antagonists thereof, that inhibit an immune response, particularly the activation, 
proliferation, differentiation, or chemotaxis of T-cells, may be an effective therapy in preventing 
organ rejection or GVHD. In specific embodiments, polypeptides, antibodies, or polynucleotides 
of the invention, and/or agonists or antagonists thereof, that inhibit an immune response, 
particularly the activation, proliferation, differentiation, or chemotaxis of T-oells, may be an 
effective therapy in preventing experimental allergic and hyperacute xenograft rejection. 

In other embodiments, polypeptides, antibodies, or polynucleotides of the invention, 
and/or agonists or antagonists thereof, are useful to detect, prevent, diagnose, prognosticate, treat, 
and/or ameliorate immune complex diseases, including, but not limited to, serum sickness, post 
streptococcal glomerulonephritis, polyarteritis nodosa, and immune complex-induced vasculitis. 

Polypeptides, antibodies, polynucleotides and/or agonists or antagonists of the invention 
can be used to treat, detect, and/or prevent infectious agents. For example, by increasing the 
immune response, particularly increasing the proliferation activation and/or differentiation of B 
and/or T cells, infectious diseases may be treated, detected, and/or prevented. The immune 
response may be increased by either enhancing an existing immune response, or by initiating a 
new immune response. Alternatively, polynucleotides, polypeptides, antibodies, and/or agonists 
or antagonists of the present invention may also directly inhibit the infectious agent (refer to 
section of application listing infectious agents, etc), without necessarily eliciting an immune 
response. 

In another embodiment, polypeptides, antibodies, polynucleotides and/or agonists or 
antagonists of the present invention are used as a vaccine adjuvant that enhances immune 
responsiveness to an antigen. In a specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as an adjuvant to enhance tumor- 
specific immune responses. 
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In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used as an adjuvant to enhance anti-viral immune 
responses. Anti-viral immune responses that may be enhanced using the compositions of the 
invention as an adjuvant, include virus and virus associated diseases or symptoms described herein 
5 or otherwise known in the art. In specific embodiments, the compositions of the invention are 
used as an adjuvant to enhance an immune response to a virus, disease, or symptom selected from 
the group consisting of: AIDS, meningitis, Dengue, EBV, and hepatitis (e.g., hepatitis B). In 
another specific embodiment, the compositions of the invention are used as an adjuvant to enhance 
an immune response to a virus, disease, or symptom selected from the group consisting of: 

10 HIV/AIDS, respiratory syncytial virus, Dengue, rotavirus, Japanese B encephalitis, influenza A 
and B, parainfluenza, measles, cytomegalovirus, rabies, Junin, Chikungunya, Rift Valley Fever, 
herpes simplex, and yellow fever. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used as an adjuvant to enhance anti-bacterial or anti- 

15 fungal immune responses. Anti-bacterial or anti-fungal immune responses that may be enhanced 
using the compositions of the invention as an adjuvant, include bacteria or fungus and bacteria or 
fungus associated diseases or symptoms described herein or otherwise known in the art. In 
specific embodiments, the compositions of the invention are used as an adjuvant to enhance an 
immune response to a bacteria or fungus, disease, or symptom selected from the group consisting 

20 of: tetanus, Diphtheria, botulism, and meningitis type B. 

In another specific embodiment, the compositions of the invention are used as an adjuvant 
to enhance an immune response to a bacteria or fungus, disease, or symptom selected from the 
group consisting of: Vibrio cholerae, Mycobacterium leprae, Salmonella typhi, Salmonella 
paratyphi, Meisseria meningitidis, Streptococcus pneumoniae, Group B streptococcus, Shigella 

25 spp., Enterotoxigenic Escherichia coli y Enterohemorrhagic E. coli f and Borrelia burgdorferi. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used as an adjuvant to enhance anti -parasitic immune 
responses. Anti-parasitic immune responses that may be enhanced using the compositions of the 
invention as an adjuvant, include parasite and parasite associated diseases or symptoms described 

30 herein or otherwise known in the art. In specific embodiments, the compositions of the invention 
are used as an adjuvant to enhance an immune response to a parasite. In another specific 
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embodiment, the compositions of the invention are used as an adjuvant to enhance an immune 

response to Plasmodium (malaria) or Leishmania. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 

or antagonists of the present invention may also be employed to treat infectious diseases including 
5 silicosis, sarcoidosis, and idiopathic pulmonary fibrosis; for example, by preventing the 

recruitment and activation of mononuclear phagocytes. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 

or antagonists of the present invention are used as an antigen for the generation of antibodies to 

inhibit or enhance immune mediated responses against polypeptides of the invention. 
10 In one embodiment, polypeptides, antibodies, polynucleotides and/or agonists or 

antagonists of the present invention are administered to an animal (e.g., mouse, rat, rabbit, 

hamster, guinea pig, pigs, micro-pig, chicken, camel, goat, horse, cow, sheep, dog, cat, non-human 

primate, and human, most preferably human) to boost the immune system to produce increased 

quantities of one or more antibodies (e.g., IgG, IgA, IgM, and IgE), to induce higher affinity 
15 antibody production and immunoglobulin class switching (e.g., IgG, IgA, IgM, and IgE), and/or to 

increase an immune response. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 

or antagonists of the present invention are used as a stimulator of B cell responsiveness to 

pathogens. 

20 In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 

or antagonists of the present invention are used as an activator of T cells. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 

or antagonists of the present invention are used as an agent that elevates the immune status of an 

individual prior to their receipt of immunosuppressive therapies. 
25 In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 

or antagonists of the present invention are used as an agent to induce higher affinity antibodies. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 

or antagonists of the present invention are used as an agent to increase serum immunoglobulin 

concentrations. 
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In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used as an agent to accelerate recovery of 
immunocompromised individuals. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
5 or antagonists of the present invention are used as an agent to boost immunoresponsiveness among 
aged populations and/or neonates. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used as an immune system enhancer prior to, during, or 
after bone marrow transplant and/or other transplants (e.g., allogeneic or xenogeneic organ 

10 transplantation). With respect to transplantation, compositions of the invention may be 
administered prior to, concomitant with, and/or after transplantation. In a specific embodiment, 
compositions of the invention are administered after transplantation, prior to the beginning of 
recovery of T-cell populations. In another specific embodiment, compositions of the invention are 
first administered after transplantation after the beginning of recovery of T cell populations, but 

15 prior to full recovery of B cell populations. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used as an agent to boost immunoresponsiveness among 
individuals having an acquired loss of B cell function. Conditions resulting in an acquired loss of 
B cell function that may be ameliorated or treated by administering the polypeptides, antibodies, 

20 polynucleotides and/or agonists or antagonists thereof, include, but are not limited to, HTV 
Infection, AIDS, bone marrow transplant, and B cell chronic lymphocytic leukemia (CLL). 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used as an agent to boost immunoresponsiveness among 
individuals having a temporary immune deficiency. Conditions resulting in a temporary immune 

25 deficiency that may be ameliorated or treated by administering the polypeptides, antibodies, 
polynucleotides and/or agonists or antagonists thereof, include, but are not limited to, recovery 
from viral infections (e.g., influenza), conditions associated with malnutrition, recovery from 
infectious mononucleosis, or conditions associated with stress, recovery from measles, recovery 
from blood transfusion, and recovery from surgery. 

30 In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 

or antagonists of the present invention are used as a regulator of antigen presentation by 
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monocytes, dendritic cells, and/or B-cells. In one embodiment, polynucleotides, polypeptides, 
antibodies, and/or agonists or antagonists of the present invention enhance antigen presentation or 
antagonizes antigen presentation in vitro or in vivo. Moreover, in related embodiments, said 
enhancement or antagonism of antigen presentation may be useful as an anti-tumor treatment or to 
5 modulate the immune system. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used as an agent to direct an individual's immune 
system towards development of a humoral response (i.e. TH2) as opposed to a TH1 cellular 
response. 

10 In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 

or antagonists of the present invention are used as a means to induce tumor proliferation and thus 
make it more susceptible to anti-neoplastic agents. For example, multiple myeloma is a slowly 
dividing disease and is thus refractory to virtually all anti-neoplastic regimens. If these cells were 
forced to proliferate more rapidly their susceptibility profile would likely change. 

15 In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 

or antagonists of the present invention are used as a stimulator of B cell production in pathologies 
such as AIDS, chronic lymphocyte disorder and/or Common Variable Immunodificiency. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used as a therapy for generation and/or regeneration of 

20 lymphoid tissues following surgery, trauma or genetic defect. In another specific embodiment, 
polypeptides, antibodies, polynucleotides and/or agonists or antagonists of the present invention 
are used in the pretreatment of bone marrow samples prior to transplant. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used as a gene-based therapy for genetically inherited 

25 disorders resulting in immuno-incompetence/immunodeficiency such as observed among SCID 
patients. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used as a means of activating monocytes/macrophages 
to defend against parasitic diseases that effect monocytes such as Leishmania. 
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In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used as a means of regulating secreted cytokines that are 
elicited by polypeptides of the invention. 

In another embodiment, polypeptides, antibodies, polynucleotides and/or agonists or 

5 antagonists of the present invention are used in one or more of the applications decribed herein, as 
they may apply to veterinary medicine. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used as a means of blocking various aspects of immune 
responses to foreign agents or self. Examples of diseases or conditions in which blocking of 

10 certain aspects of immune responses may be desired include autoimmune disorders such as lupus, 
and arthritis, as well as immunoresponsiveness to skin allergies, inflammation, bowel disease, 
injury and diseases/disorders associated with pathogens. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used as a therapy for preventing the B cell proliferation 

15 and Ig secretion associated with autoimmune diseases such as idiopathic thrombocytopenic 
purpura, systemic lupus erythematosus and multiple sclerosis. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used as a inhibitor of B and/or T cell migration in 
endothelial cells. This activity disrupts tissue architecture or cognate responses and is useful, for 

20 example in disrupting immune responses, and blocking sepsis. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used as a therapy for chronic hypergammaglobulinemia 
evident in such diseases as monoclonal gammopathy of undetermined significance (MGUS), 
Waldenstrom's disease, related idiopathic monoclonal gammopathies, and plasmacytomas. 

25 In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 

or antagonists of the present invention may be employed for instance to inhibit polypeptide 
chemotaxis and activation of macrophages and their precursors, and of neutrophils, basophils, B 
lymphocytes and some T-cell subsets, e.g., activated and CD8 cytotoxic T cells and natural killer 
cells, in certain autoimmune and chronic inflammatory and infective diseases. Examples of 

30 autoimmune diseases are described herein and include multiple sclerosis, and insulin-dependent 
diabetes. 
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The polypeptides, antibodies, polynucleotides and/or agonists or antagonists of the present 
invention may also be employed to treat idiopathic hyper-eosinophilic syndrome by, for example, 
preventing eosinophil production and migration. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used to enhance or inhibit complement mediated cell 
lysis. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used to enhance or inhibit antibody dependent cellular 
cytotoxicity. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention may also be employed for treating atherosclerosis, for 
example, by preventing monocyte infiltration in the artery wall. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention may be employed to treat adult respiratory distress 
15 syndrome (ARDS). 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention may be useful for stimulating wound and tissue repair, 
stimulating angiogenesis, and/or stimulating the repair of vascular or lymphatic diseases or 
disorders. Additionally, agonists and antagonists of the invention may be used to stimulate the 
20 regeneration of mucosal surfaces. 

In a specific embodiment, polynucleotides or polypeptides, and/or agonists thereof are 
used to detect, prevent, diagnose, prognosticate, treat, and/or ameliorate a disorder characterized 
by primary or acquired immunodeficiency, deficient serum immunoglobulin production, recurrent 
infections, and/or immune system dysfunction. Moreover, polynucleotides or polypeptides, and/or 
agonists thereof may be used to treat or prevent infections of the joints, bones, skin, and/or parotid 
glands, blood-borne infections (e.g., sepsis, meningitis, septic arthritis, and/or osteomyelitis), 
autoimmune diseases (e.g., those disclosed herein), inflammatory disorders, and malignancies, 
and/or any disease or disorder or condition associated with these infections, diseases, disorders 
and/or malignancies) including, but no. limited to, CVID, other primary immune deficiencies, 
HIV disease, CLL, recurrent bronchitis, sinusitis, otitis media, conjunctive, pneumonia, 
hepatitis, meningitis, herpes zoster (e.g., severe herpes zoster), and/or Pneumocystis carnii. Other 
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diseases and disorders that may be detected, prevented, diagnosed, prognosticated, treated, and/or 
ameliorated with polynucleotides or polypeptides, and/or agonists of the present invention include, 
but are not limited to, HIV infection, HTLV-BLV infection, lymphopenia, phagocyte bactericidal 
dysfunction anemia, thrombocytopenia, and hemoglobinuria. 
5 In another embodiment, polynucleotides, polypeptides, antibodies, and/or agonists or 

antagonists of the present invention are used to treat, and/or diagnose an individual having 
common variable immunodeficiency disease ("CVID"; also known as "acquired 
agammaglobulinemia" and "acquired hypogammaglobulinemia") or a subset of this disease. 

In a specific embodiment, polynucleotides, polypeptides, antibodies, and/or agonists or 
10 antagonists of the present invention may be used to detect, prevent, diagnose, prognosticate, treat, 
and/or ameliorate cancers or neoplasms including immune cell or immune tissue-related cancers or 
neoplasms. Examples of cancers or neoplasms that may be detected, prevented, diagnosed, 
prognosticated, treated, and/or ameliorated by polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention include, but are not limited to, acute myelogenous 
15 leukemia, chronic myelogenous leukemia, Hodgkin's disease, non-Hodgkin's lymphoma, acute 
lymphocytic anemia (ALL) Chronic lymphocyte leukemia, plasmacytomas, multiple myeloma, 
Burkitt's lymphoma, EBV-transformed diseases, and/or diseases and disorders described in the 
section entitled "Hyperproliferative Disorders" elsewhere herein. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
20 or antagonists of the present invention are used as a therapy for decreasing cellular proliferation of 
Large B-cell Lymphomas. 

In another specific embodiment, polypeptides, antibodies, polynucleotides and/or agonists 
or antagonists of the present invention are used as a means of decreasing the involvement of B 
cells and Ig associated with Chronic Myelogenous Leukemia. 
25 In specific embodiments, the compositions of the invention are used as an agent to boost 

immunoresponsiveness among B cell immunodeficient individuals, such as, for example, an 
individual who has undergone a partial or complete splenectomy. 

Antagonists of the invention include, for example, binding and/or inhibitory antibodies, 
antisense nucleic acids, ribozymes or soluble forms of the polypeptides of the present invention 
30 (e.g., Fc fusion protein; see, e.g., Example 9). Agonists of the invention include, for example, 
binding or stimulatory antibodies, and soluble forms of the polypeptides (e.g., Fc fusion proteins; 

1697 



WO 02/102993 



PCT/US02/08123 



see, e.g., Example 9). polypeptides, antibodies, polynucleotides and/or agonists or antagonists of 
the present invention may be employed in a composition with a pharmaceutical ly acceptable 
carrier, e.g., as described herein. 

In another embodiment, polypeptides, antibodies, polynucleotides and/or agonists or 
5 antagonists of the present invention are administered to an animal (including, but not limited to, 
those listed above, and also including transgenic animals) incapable of producing functional 
endogenous antibody molecules or having an otherwise compromised endogenous immune 
system, but which is capable of producing human immunoglobulin molecules by means of a 
reconstituted or partially reconstituted immune system from another animal (see, e.g., published 
10 PCT Application Nos. W098/24893, WO/9634096, WO/9633735, and WO/9110741). 
Administration of polypeptides, antibodies, polynucleotides and/or agonists or antagonists of the 
present invention to such animals is useful for the generation of monoclonal antibodies against the 
polypeptides, antibodies, polynucleotides and/or agonists or antagonists of the present invention. 

15 

Hyper proliferative Disorders 

In certain embodiments, polynucleotides or polypeptides, or agonists or antagonists of the 
present invention can be used to treat or detect hyperproliferative disorders, including neoplasms. 
Polynucleotides or polypeptides, or agonists or antagonists of the present invention may inhibit the 

20 proliferation of the disorder through direct or indirect interactions. Alternatively, Polynucleotides 
or polypeptides, or agonists or antagonists of the present invention may proliferate other cells 
which can inhibit the hyperproliferative disorder. 

For example, by increasing an immune response, particularly increasing antigenic qualities 
of the hyperproliferative disorder or by proliferating, differentiating, or mobilizing T-cells, 

25 hyperproliferative disorders can be treated. This immune response may be increased by either 
enhancing an existing immune response, or by initiating a new immune response. Alternatively, 
decreasing an immune response may also be a method of treating hyperproliferative disorders, 
such as a chemotherapeutic agent. 

Examples of hyperproliferative disorders that can be treated or detected by 

30 polynucleotides or polypeptides, or agonists or antagonists of the present invention include, but are 
not limited to neoplasms located in the: colon, abdomen, bone, breast, digestive system, liver, 
pancreas, peritoneum, endocrine glands (adrenal, parathyroid, pituitary, testicles, ovary, thymus, 
thyroid), eye, head and neck, nervous (central and peripheral), lymphatic system, pelvis, skin, soft 
tissue, spleen, thorax, and urogenital tract. 
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Similarly, other hyperproliferative disorders can also be treated or detected by 
polynucleotides or polypeptides, or agonists or antagonists of the present invention. Examples of 
such hyperproliferative disorders include, but are not limited to: Acute Childhood Lymphoblastic 
Leukemia, Acute Lymphoblastic Leukemia, Acute Lymphocytic Leukemia, Acute Myeloid 

5 Leukemia, Adrenocortical Carcinoma, Adult (Primary) Hepatocellular Cancer, Adult (Primary) 
Liver Cancer, Adult Acute Lymphocytic Leukemia, Adult Acute Myeloid Leukemia, Adult 
Hodgkin's Disease, Adult Hodgkin's Lymphoma, Adult Lymphocytic Leukemia, Adult Non- 
Hodgkin's Lymphoma, Adult Primary Liver Cancer, Adult Soft Tissue Sarcoma, AIDS-Related 
Lymphoma, AIDS-Related Malignancies, Anal Cancer, Astrocytoma, Bile Duct Cancer, Bladder 

10 Cancer, Bone Cancer, Brain Stem Glioma, Brain Tumors, Breast Cancer, Cancer of the Renal 
Pelvis and Ureter, Central Nervous System (Primary) Lymphoma, Central Nervous System 
Lymphoma, Cerebellar Astrocytoma, Cerebral Astrocytoma, Cervical Cancer, Childhood 
(Primary) Hepatocellular Cancer, Childhood (Primary) Liver Cancer, Childhood Acute 
Lymphoblastic Leukemia, Childhood Acute Myeloid Leukemia, Childhood Brain Stem Glioma, 

15 Childhood Cerebellar Astrocytoma, Childhood Cerebral Astrocytoma, Childhood Extracranial 
Germ Cell Tumors, Childhood Hodgkin's Disease, Childhood Hodgkin's Lymphoma, Childhood 
Hypothalamic and Visual Pathway Glioma, Childhood Lymphoblastic Leukemia, Childhood 
Medulloblastoma, Childhood Non-Hodgkin's Lymphoma, Childhood Pineal and Supratentorial 
Primitive Neuroectodermal Tumors, Childhood Primary Liver Cancer, Childhood 

20 Rhabdomyosarcoma, Childhood Soft Tissue Sarcoma, Childhood Visual Pathway and 
Hypothalamic Glioma, Chronic Lymphocytic Leukemia, Chronic Myelogenous Leukemia, Colon 
Cancer, Cutaneous T-Cell Lymphoma, Endocrine Pancreas Islet Cell Carcinoma, Endometrial 
Cancer, Ependymoma, Epithelial Cancer, Esophageal Cancer, Ewing's Sarcoma and Related 
. Tumors, Exocrine Pancreatic Cancer, Extracranial Germ Cell Tumor, Extragonadal Germ Cell 

25 Tumor, Extrahepatic Bile Duct Cancer, Eye Cancer, Female Breast Cancer, Gaucher's Disease, 
Gallbladder Cancer, Gastric Cancer, Gastrointestinal Carcinoid Tumor, Gastrointestinal Tumors, 
Germ Cell Tumors, Gestational Trophoblastic Tumor, Hairy Cell Leukemia, Head and Neck 
Cancer, Hepatocellular Cancer, Hodgkin's Disease, Hodgkin's Lymphoma, 
Hypergammaglobulinemia, Hypopharyngeal Cancer, Intestinal Cancers, Intraocular Melanoma, 

30 Islet Cell Carcinoma, Islet Cell Pancreatic Cancer, Kaposi's Sarcoma, Kidney Cancer, Laryngeal 
Cancer, Lip and Oral Cavity Cancer, Liver Cancer, Lung Cancer, Lymphoproliferative Disorders, 
Macroglobulinemia, Male Breast Cancer, Malignant Mesothelioma, Malignant Thymoma, 
Medulloblastoma, Melanoma, Mesothelioma, Metastatic Occult Primary Squamous Neck Cancer, 
Metastatic Primary Squamous Neck Cancer, Metastatic Squamous Neck Cancer, Multiple 

35 Myeloma, Multiple Myeloma/Plasma Cell Neoplasm, Myelodysplastic Syndrome, Myelogenous 
Leukemia, Myeloid Leukemia, Myeloproliferative Disorders, Nasal Cavity and Paranasal Sinus 
Cancer, Nasopharyngeal Cancer, Neuroblastoma, Non-Hodgkin's Lymphoma During Pregnancy, 
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Nonmelanoma Skin Cancer, Non-Small Cell Lung Cancer, Occult Primary Metastatic Squamous 
Neck Cancer, Oropharyngeal Cancer, Osteo-/Malignant Fibrous Sarcoma, 
Osteosarcoma/Malignant Fibrous Histiocytoma, Osteosarcoma/Malignant Fibrous Histiocytoma of 
Bone, Ovarian Epithelial Cancer, Ovarian Germ Cell Tumor, Ovarian Low Malignant Potential 
Tumor, Pancreatic Cancer, Paraproteinemias, Purpura, Parathyroid Cancer, Penile Cancer, 
Pheochromocytoma, Pituitary Tumor, Plasma Cell Neoplasm/Multiple Myeloma, Primary Central 
Nervous System Lymphoma, Primary Liver Cancer, Prostate Cancer, Rectal Cancer, Renal Cell 
Cancer, Renal Pelvis and Ureter Cancer, Retinoblastoma, Rhabdomyosarcoma, Salivary Gland 
Cancer, Sarcoidosis Sarcomas, Sezary Syndrome, Skin Cancer, Small Cell Lung Cancer, Small 
Intestine Cancer, Soft Tissue Sarcoma, Squamous Neck Cancer, Stomach Cancer, Supratentorial 
Primitive Neuroectodermal and Pineal Tumors, T-Cell Lymphoma. Testicular Cancer, Thymoma, 
Thyroid Cancer, Transitional Cell Cancer of the Renal Pelvis and Ureter, Transitional Renal Pelvis 
and Ureter Cancer, Trophoblastic Tumors. Ureter and Renal Pelvis Cell Cancer, Urethral Cancer, 
Uterine Cancer, Uterine Sarcoma, Vaginal Cancer, Visual Pathway and Hypothalamic Glioma, 
Vulvar Cancer, Waldenstrom's Macroglobulinemia, Wilms' Tumor, and any other 
hyperproliferative disease, besides neoplasia, located in an organ system listed above. 

In another preferred embodiment, polynucleotides or polypeptides, or agonists or 
antagonists of the present invention are used to detect, prevent, diagnose, prognosticate, treat, 
and/or ameliorate premalignant conditions and to prevent progression to a neoplastic or malignant 
20 state, including but not limited to those disorders described above. Such uses are indicated in 
conditions known or suspected of preceding progression to neoplasia or cancer, in particular, 
where non-neoplastic cell growth consisting of hyperplasia, metaplasia, or most particularly, 
dysplasia has occurred (for review of such abnormal growth conditions, see Robbins and Angell, 
1976, Basic Pathology, 2d Ed., W. B. Saunders Co., Philadelphia, pp. 68-79.) 
25 Hyperplasia is a form of controlled cell proliferation, involving an increase in cell number 

in a tissue or organ, without significant alteration in structure or function. Hyperplastic disorders 
which can be detected, prevented, diagnosed, prognosticated, treated, and/or ameliorated with 
compositions of the invention (including polynucleotides, polypeptides, agonists or antagonists) 
include, but are not limited to, angiofollicular mediastinal lymph node hyperplasia, angiolymphoid 
30 hyperplasia with eosinophilia, atypical melanocyte hyperplasia, basal cell hyperplasia, benign 
giant lymph node hyperplasia, cementum hyperplasia, congenital adrenal hyperplasia, congenital 
sebaceous hyperplasia, cystic hyperplasia, cystic hyperplasia of the breast, denture hyperplasia, 
ductal hyperplasia, endometrial hyperplasia, f.bromuscular hyperplasia, focal epithelial 
hyperplasia, gingival hyperplasia, inflammatory fibrous hyperplasia, inflammatory papillary 
hyperplasia, intravascular papillary endothelial hyperplasia, nodular hyperplasia of prostate, 
nodular regenerative hyperplasia, pseudoepitheliomatous hyperplasia, senile sebaceous 
hyperplasia, and verrucous hyperplasia. 
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Metaplasia is a form of controlled cell growth in which one type of adult or fully 
differentiated cell substitutes for another type of adult cell. Metaplastic disorders which can be 
detected, prevented, diagnosed, prognosticated, treated, and/or ameliorated with compositions of 
the invention (including polynucleotides, polypeptides, agonists or antagonists) include, but are 
5 not limited to, agnogenic myeloid metaplasia, apocrine metaplasia, atypical metaplasia, 
autoparenchymatous metaplasia, connective tissue metaplasia, epithelial metaplasia, intestinal 
metaplasia, metaplastic anemia, metaplastic ossification, metaplastic polyps, myeloid metaplasia, 
primary myeloid metaplasia, secondary myeloid metaplasia, squamous metaplasia, squamous 
metaplasia of amnion, and symptomatic myeloid metaplasia. 

10 Dysplasia is frequently a forerunner of cancer, and is found mainly in the epithelia; it is 

the most disorderly form of non-neoplastic cell growth, involving a loss in individual cell 
uniformity and in the architectural orientation of cells. Dysplastic cells often have abnormally 
large, deeply stained nuclei, and exhibit pleomorphism. Dysplasia characteristically occurs where 
there exists chronic irritation or inflammation. Dysplastic disorders which can be detected, 

15 prevented, diagnosed, prognosticated, treated, and/or ameliorated with compositions of the 
invention (including polynucleotides, polypeptides, agonists or antagonists) include, but are not 
limited to, anhidrotic ectodermal dysplasia, anterofacial dysplasia, asphyxiating thoracic dysplasia, 
atriodigital dysplasia, bronchopulmonary dysplasia, cerebral dysplasia, cervical dysplasia, 
chondroectodermal dysplasia, cleidocranial dysplasia, congenital ectodermal dysplasia, 

20 craniodiaphysial dysplasia, craniocarpotarsal dysplasia, craniometaphysial dysplasia, dentin 
dysplasia, diaphysial dysplasia, ectodermal dysplasia, enamel dysplasia, encephalo-ophthalmic 
dysplasia, dysplasia epiphysials hemimelia, dysplasia epiphysialis multiplex, dysplasia 
epiphysialis punctata, epithelial dysplasia, faciodigitogenital dysplasia, familial fibrous dysplasia 
of jaws, familial white folded dysplasia, fibromuscular dysplasia, fibrous dysplasia of bone, florid 

25 osseous dysplasia, hereditary renal-retinal dysplasia, hidrotic ectodermal dysplasia, hypohidrotic 
ectodermal dysplasia, lymphopenic thymic dysplasia, mammary dysplasia, mandibulofacial 
dysplasia, metaphysial dysplasia, Mondini dysplasia, monostotic fibrous dysplasia, mucoepithelial 
dysplasia, multiple epiphysial dysplasia, oculoauriculovertebral dysplasia, oculodentodigital 
dysplasia, oculovertebral dysplasia, odontogenic dysplasia, ophthalmomandibulomelic dysplasia, 

30 periapical cemental dysplasia, polyostotic fibrous dysplasia, pseudoachondroplastic 
spondyloepiphysial dysplasia, retinal dysplasia, septo-optic dysplasia, spondyloepiphysial 
dysplasia, and ventriculoradial dysplasia. 

Additional pre-neoplastic disorders which can be detected, prevented, diagnosed, 
prognosticated, treated, and/or ameliorated with compositions of the invention (including 

35 polynucleotides, polypeptides, agonists or antagonists) include, but are not limited to, benign 
dysproliferative disorders (e.g., benign tumors, fibrocystic conditions, tissue hypertrophy, 
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intestinal polyps, colon polyps, and esophageal dysplasia), leukoplakia, keratoses, Bowen's 
disease, Farmer's Skin, solar cheilitis, and solar keratosis. 

In another embodiment, a polypeptide of the invention, or polynucleotides, antibodies, 
agonists, or antagonists corresponding to that polypeptide, may be used to diagnose and/or 
5 prognosticate disorders associated with the tissue(s) in which the polypeptide of the invention is 
expressed, including one, two, three, four, five, or more tissues disclosed in Table 1B.2, column 5 
(Tissue Distribution Library Code). 

In another embodiment, polynucleotides, polypeptides, antibodies, and/or agonists or 
antagonists of the present invention conjugated to a toxin or a radioactive isotope, as described 

10 herein, may be used to treat cancers and neoplasms, including, but not limited to those described 
herein. In a further preferred embodiment, polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention conjugated to a toxin or a radioactive isotope, as 
described herein, may be used to treat acute myelogenous leukemia. 

Additionally, polynucleotides, polypeptides, and/or agonists or antagonists of the 

15 invention may affect apoptosis, and therefore, would be useful in treating a number of diseases 
associated with increased cell survival or the inhibition of apoptosis. For example, diseases 
associated with increased cell survival or the inhibition of apoptosis that could be detected, 
prevented, diagnosed, prognosticated, treated, and/or ameliorated by polynucleotides, 
polypeptides, and/or agonists or antagonists of the invention, include cancers (such as follicular 

20 lymphomas, carcinomas with p53 mutations, and hormone-dependent tumors, including, but not 
limited to colon cancer, cardiac tumors, pancreatic cancer, melanoma, retinoblastoma, 
glioblastoma, lung cancer, intestinal cancer, testicular cancer, stomach cancer, neuroblastoma, 
myxoma, myoma, lymphoma, endothelioma, osteoblastoma, osteoclastoma, osteosarcoma, 
chondrosarcoma, adenoma, breast cancer, prostate cancer, Kaposi's sarcoma and ovarian cancer); 

25 autoimmune disorders such as, multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, 
biliary cirrhosis, Behcet's disease, Crohn's disease, polymyositis, systemic lupus erythematosus 
and immune-related glomerulonephritis and rheumatoid arthritis) and viral infections (such as 
herpes viruses, pox viruses and adenoviruses), inflammation, graft v. host disease, acute graft 
rejection, and chronic graft rejection. 

30 In preferred embodiments, polynucleotides, polypeptides, and/or agonists or antagonists of 

the invention are used to inhibit growth, progression, and/or metastasis of cancers, in particular 
those listed above. 

Additional diseases or conditions associated with increased cell survival that could be 
detected, prevented, diagnosed, prognosticated, treated, and/or ameliorated by polynucleotides, 
35 polypeptides, and/or agonists or antagonists of the invention, include, but are not limited to, 
progression, and/or metastases of malignancies and related disorders such as leukemia (including 
acute leukemias (e.g., acute lymphocytic leukemia, acute myelocytic leukemia (including 
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myeloblasts, promyelocytic, myelomonocytic, monocytic, and erythroleukemia)) and chronic 
leukemias (e.g., chronic myelocytic (granulocytic) leukemia and chronic lymphocytic leukemia)), 
polycythemia vera, lymphomas (e.g., Hodgkin's disease and non-Hodgkin's disease), multiple 
myeloma, Waldenstrom's macroglobulinemia, heavy chain disease, and solid tumors including, but 
5 not limited to, sarcomas and carcinomas such as fibrosarcoma, myxosarcoma, liposarcoma, 
chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, 
lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma, Ewing's tumor, 
leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast cancer, ovarian 
cancer, prostate cancer, squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat 

10 gland carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary adenocarcinomas, 
cystadenocarcinoma, medullary carcinoma, bronchogenic carcinoma, renal cell carcinoma, 
hepatoma, bile duct carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilm's tumor, 
cervical cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder carcinoma, 
epithelial carcinoma, glioma, astrocytoma, medulloblastoma, craniopharyngioma, ependymoma, 

15 pinealoma, emangioblastoma, acoustic neuroma, oligodendroglioma, menangioma, melanoma, 
neuroblastoma, and retinoblastoma. 

Diseases associated with increased apoptosis that could be detected, prevented, diagnosed, 
prognosticated, treated, and/or ameliorated by polynucleotides, polypeptides, and/or agonists or 
antagonists of the invention, include AIDS; neurodegenerative disorders (such as Alzheimer's 

20 disease, Parkinson's disease, amyotrophic lateral sclerosis, retinitis pigmentosa, cerebellar 
degeneration and brain tumor or prior associated disease); autoimmune disorders (such as, 
multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary cirrhosis, Behcet's 
disease, Crohn's disease, polymyositis, systemic lupus erythematosus and immune-related 
glomerulonephritis and rheumatoid arthritis) myelodysplastic syndromes (such as aplastic anemia), 

25 graft v. host disease, ischemic injury (such as that caused by myocardial infarction, stroke and 
reperfusion injury), liver injury (e.g., hepatitis related liver injury, ischemia/reperfusion injury, 
cholestosis (bile duct injury) and liver cancer); toxin-induced liver disease (such as that caused by 
alcohol), septic shock, cachexia and anorexia. 

Hyperproliferative diseases and/or disorders that could be detected, prevented, diagnosed, 

30 prognosticated, treated, and/or ameliorated by polynucleotides, polypeptides, and/or agonists or 
antagonists of the invention, include, but are not limited to, neoplasms located in the liver, 
abdomen, bone, breast, digestive system, pancreas, peritoneum, endocrine glands (adrenal, 
parathyroid, pituitary, testicles, ovary, thymus, thyroid), eye, head and neck, nervous system 
(central and peripheral), lymphatic system, pelvis, skin, soft tissue, spleen, thorax, and urogenital 

35 tract. 

Similarly, other hyperproliferative disorders can also be detected, prevented, diagnosed, 
prognosticated, treated, and/or ameliorated by polynucleotides, polypeptides, and/or agonists or 

1703 



WO 02/102993 



PCT/US02/08123 



antagonists of the invention. Examples of such hyperproliferative disorders include, but are not 
limited to: hypergammaglobulinemia, lymphoproliferative disorders, paraproteinemias, purpura, 
sarcoidosis, Sezary Syndrome, Waldenstrom s macroglobulinemia, Gaucher's Disease, 
histiocytosis, and any other hyperproliferative disease, besides neoplasia, located in an organ 
5 system listed above. 

Another preferred embodiment utilizes polynucleotides of the present invention to inhibit 
aberrant cellular division, by gene therapy using the present invention, and/or protein fusions or 
fragments thereof. 

Thus, the present invention provides a method for treating cell proliferative disorders by 

10 inserting into an abnormally proliferating cell a polynucleotide of the present invention, wherein 
said polynucleotide represses said expression. 

Another embodiment of the present invention provides a method of treating cell- 
proliferative disorders in individuals comprising administration of one or more active gene copies 
of the present invention to an abnormally proliferating cell or cells. In a preferred embodiment, 

15 polynucleotides of the present invention is a DNA construct comprising a recombinant expression 
vector effective in expressing a DNA sequence encoding said polynucleotides. In another 
preferred embodiment of the present invention, the DNA construct encoding the poynucleotides of 
the present invention is inserted into cells to be treated utilizing a retrovirus, or more preferably an 
adenoviral vector (See G J. Nabel, et. al, PNAS 1999 96: 324-326, which is hereby incorporated 

20 by reference). In a most preferred embodiment, the viral vector is defective and will not transform 
non-proliferating cells, only proliferating cells. Moreover, in a preferred embodiment, the 
polynucleotides of the present invention inserted into proliferating cells either alone, or in 
combination with or fused to other polynucleotides, can then be modulated via an external 
stimulus (i.e. magnetic, specific small molecule, chemical, or drug administration, etc.), which acts 

25 upon the promoter upstream of said polynucleotides to induce expression of the encoded protein 
product. As such the beneficial therapeutic affect of the present invention may be expressly 
modulated (i.e. to increase, decrease, or inhibit expression of the present invention) based upon 
said external stimulus. 

Polynucleotides of the present invention may be useful in repressing expression of 
30 oncogenic genes or antigens. By "repressing expression of the oncogenic genes " is intended the 
suppression of the transcription of the gene, the degradation of the gene transcript (pre-message 
RNA), the inhibition of splicing, the destruction of the messenger RNA, the prevention of the post- 
translational modifications of the protein, the destruction of the protein, or the inhibition of the 
normal function of the protein. 
35 For local administration to abnormally proliferating cells, polynucleotides of the present 

invention may be administered by any method known to those of skill in the art including, but not 
limited to transfection, electroporation, microinjection of cells, or in vehicles such as liposomes, 
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lipofectin, or as naked polynucleotides, or any other method described throughout the 
specification. The polynucleotide of the present invention may be delivered by known gene 
delivery systems such as, but not limited to, retroviral vectors (Gilboa, J. Virology 44:845 (1982); 
Hocke, Nature 320:275 (1986); Wilson, et al., Proc. Natl. Acad. Sci. U.S.A. 85:3014), vaccinia 
5 virus system (Chakrabarty et al, Mol. Cell Biol. 5:3403 (1985) or other efficient DNA delivery 
systems (Yates et al., Nature 313:812 (1985)) known to those skilled in the art. These references 
are exemplary only and are hereby incorporated by reference. In order to specifically deliver or 
transfect cells which are abnormally proliferating and spare non-dividing cells, it is preferable to 
utilize a retrovirus, or adenoviral (as described in the art and elsewhere herein) delivery system 

10 known to those of skill in the art. Since host DNA replication is required for retroviral DNA to 
integrate and the retrovirus will be unable to self replicate due to the lack of the retrovirus genes 
needed for its life cycle. Utilizing such a retroviral delivery system for polynucleotides of the 
present invention will target said gene and constructs to abnormally proliferating cells and will 
spare the non-dividing normal cells. 

15 The polynucleotides of the present invention may be delivered directly to cell proliferative 

disorder/disease sites in internal organs, body cavities and the like by use of imaging devices used 
to guide an injecting needle directly to the disease site. The polynucleotides of the present 
invention may also be administered to disease sites at the time of surgical intervention. 

By "cell proliferative disease" is meant any human or animal disease or disorder, affecting 

20 any one or any combination of organs, cavities, or body parts, which is characterized by single or 
multiple local abnormal proliferations of cells, groups of cells, or tissues, whether benign or 
malignant. 

Any amount of the polynucleotides of the present invention may be administered as long 
as it has a biologically inhibiting effect on the proliferation of the treated cells. Moreover, it is 

25 possible to administer more than one of the polynucleotide of the present invention simultaneously 
to the same site. By "biologically inhibiting" is meant partial or total growth inhibition as well as 
decreases in the rate of proliferation or growth of the cells. The biologically inhibitory dose may 
be determined by assessing the effects of the polynucleotides of the present invention on target 
malignant or abnormally proliferating cell growth in tissue culture, tumor growth in animals and 

30 cell cultures, or any other method known to one of ordinary skill in the art. 

The present invention is further directed to antibody-based therapies which involve 
administering of anti-poly peptides and anti-polynucleotide antibodies to a mammalian, preferably 
human, patient for treating one or more of the described disorders. Methods for producing anti- 
polypeptides and anti-polynucleotide antibodies polyclonal and monoclonal antibodies are 

35 described in detail elsewhere herein. Such antibodies may be provided in pharmaceutically 
acceptable compositions as known in the art or as described herein. 
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A summary of the ways in which the antibodies of the present invention may be used 
therapeutically includes binding polynucleotides or polypeptides of the present invention locally or 
systemically in the body or by direct cytotoxicity of the antibody, e.g. as mediated by complement 
(CDC) or by effector cells (ADCC). Some of these approaches are described in more detail below. 
Armed with the teachings provided herein, one of ordinary skill in the art will know how to use the 
antibodies of the present invention for diagnosis, prognosis, monitoring, or therapeutic purposes 
without undue experimentation. 

In particular, the antibodies, fragments and derivatives of the present invention are useful 
for treating a subject having or developing cell proliferative and/or differentiation disorders as 
described herein. Such treatment comprises administering a single or multiple doses of the 
antibody, or a fragment, derivative, or a conjugate thereof. 

The antibodies of this invention may be advantageously utilized in combination with other 
monoclonal or chimeric antibodies, or with lymphokines or hematopoietic growth factors, for 
example., which serve to increase the number or activity of effector cells which interact with the 
antibodies. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or neutralizing 
antibodies against polypeptides or polynucleotides of the present invention, fragments or regions 
thereof, for both immunoassays directed to and therapy of disorders related to polynucleotides or 
polypeptides, including fragements thereof, of the present invention. Such antibodies, fragments, 
or regions, will preferably have an affinity for polynucleotides or polypeptides, including 
fragements thereof. Preferred binding affinities include those with a dissociation constant or Kd 
less than SXIO^M, lO^M, 5X10* 7 M, 10" 7 M, 5X10"*M, 10 8 M, SXIO^M, lO^M, 5X10 ,0 M, 10 ,0 M, 
5X10 n M, 10 n M, 5X10 12 M, 10 12 M, 5X10 I3 M, I0 ,3 M, 5X10 ,4 M, 10 ,4 M, 5X10 15 M, and 10" 
,5 M. 

Moreover, polypeptides of the present invention are useful in inhibiting the angiogenesis 
of proliferative cells or tissues, either alone, as a protein fusion, or in combination with other 
polypeptides directly or indirectly, as described elsewhere herein. In a most preferred embodiment, 
said anti-angiogenesis effect may be achieved indirectly, for example, through the inhibition of 
hematopoietic, tumor-specific cells, such as tumor-associated macrophages (See Joseph IB, et al. J 
Natl Cancer Inst, 90(21): 1648-53 (1998), which is hereby incorporated by reference). Antibodies 
directed to polypeptides or polynucleotides of the present invention may also result in inhibition of 
angiogenesis directly, or indirectly (See Witte L, et al., Cancer Metastasis Rev. 17(2):155-61 
(1998), which is hereby incorporated by reference)). 

Polypeptides, including protein fusions, of the present invention, or fragments thereof may 
be useful in inhibiting proliferative cells or tissues through the induction of apoptosis. Said 
polypeptides may act either directly, or indirectly to induce apoptosis of proliferative cells and 
tissues, for example in the activation of a death-domain receptor, such as tumor necrosis factor 
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(TNF) receptor-1, CD95 (Fas/APO-1), TNF-receptor-related apoptosis-mediated protein 
(TRAMP) and TNF-related apoptosis-inducing ligand (TRAIL) receptor-1 and -2 (See Schulze- 
Osthoff K, et.al., Eur J Biochem 254(3):439-59 (1998), which is hereby incorporated by 
reference). Moreover, in another preferred embodiment of the present invention, said polypeptides 
5 may induce apoptosis through other mechanisms, such as in the activation of other proteins which 
will activate apoptosis, or through stimulating the expression of said proteins, either alone or in 
combination with small molecule drugs or adjuviants, such as apoptonin, galectins, thioredoxins, 
anti-inflammatory proteins (See for example, Mutat Res 400(1 -2):447-55 (1998), Med 
Hypotheses.50(5):423-33 (1998), Chem Biol Interact. Apr 24;1 11-1 12:23-34 (1998), J Mol 
10 Med.76(6):402-12 (1998), Int J Tissue React;20(l):3-15 (1998), which are all hereby incorporated 
by reference). 

Polypeptides, including protein fusions to, or fragments thereof, of the present invention 
are useful in inhibiting the metastasis of proliferative cells or tissues. Inhibition may occur as a 
direct result of administering polypeptides, or antibodies directed to said polypeptides as described 

15 elsewere herein, or indirectly, such as activating the expression of proteins known to inhibit 
metastasis, for example alpha 4 integrins, (See, e.g., Curr Top Microbiol Immunol 1998;231:125- 
41, which is hereby incorporated by reference). Such thereapeutic affects of the present invention 
may be achieved either alone, or in combination with small molecule drugs or adjuvants. 

In another embodiment, the invention provides a method of delivering compositions 

20 containing the polypeptides of the invention (e.g., compositions containing polypeptides or 
polypeptide antibodes associated with heterologous polypeptides, heterologous nucleic acids, 
toxins, or prodrugs) to targeted cells expressing the polypeptide of the present invention. 
Polypeptides or polypeptide antibodes of the invention may be associated with with heterologous 
polypeptides, heterologous nucleic acids, toxins, or prodrugs via hydrophobic, hydrophilic, ionic 

25 and/or covalent interactions. 

Polypeptides, protein fusions to, or fragments thereof, of the present invention are useful 
in enhancing the immunogenicity and/or antigenicity of proliferating cells or tissues, either 
directly, such as would occur if the polypeptides of the present invention 'vaccinated' the immune 
response to respond to proliferative antigens and immunogens, or indirectly, such as in activating 

30 the expression of proteins known to enhance the immune response (e.g. chemokines), to said 
antigens and immunogens. 

Anti-Angiogenesis Activity 

The naturally occurring balance between endogenous stimulators and inhibitors of 
35 angiogenesis is one in which inhibitory influences predominate. Rastinejad et al, Cell 56:345-355 
(1989). In those rare instances in which neovascularization occurs under normal physiological 
conditions, such as wound healing, organ regeneration, embryonic development, and female 
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reproductive processes, angiogenesis is stringently regulated and spatially and temporally 
delimited. Under conditions of pathological angiogenesis such as that characterizing solid tumor 
growth, these regulatory controls fail. Unregulated angiogenesis becomes pathologic and sustains 
progression of many neoplastic and non-neoplastic diseases. A number of serious diseases are 
dominated by abnormal neovascularization including solid tumor growth and metastases, arthritis, 
some types of eye disorders, and psoriasis. See, e.g., reviews by Moses et al, Biotech 9:630-634 
(1991); Folkman et al t N. Engl J. Med, 355:1757-1763 (1995); Auerbach et aL f /. Microvasc. 
Res, 29:401-411 (1985); Folkman, Advances in Cancer Research, eds. Klein and Weinhouse, 
Academic Press, New York, pp. 175-203 (1985); Patz, Am, J. OpthalmoL 94:715-743 (1982); and 
Folkman et al t Science 227:719-725 (1983). In a number of pathological conditions, the process 
of angiogenesis contributes to the disease state. For example, significant data have accumulated 
which suggest that the growth of solid tumors is dependent on angiogenesis. Folkman and 
Klagsbrun, Science 255:442-447 (1987). 

The present invention provides for treatment of diseases or disorders associated with 
neovascularization by administration of the polynucleotides and/or polypeptides of the invention, 
as well as agonists or antagonists of the present invention. Malignant and metastatic conditions 
which can be treated with the polynucleotides and polypeptides, or agonists or antagonists of the 
invention include, but are not limited to, malignancies, solid tumors, and cancers described herein 
and otherwise known in the art (for a review of such disorders, see Fishman et al, Medicine, 2d 
Ed., J. B. Lippincott Co., Philadelphia (1985)).Thus, the present invention provides a method of 
treating an angiogenesis-related disease and/or disorder, comprising administering to an individual 
in need thereof a therapeutically effective amount of a polynucleotide, polypeptide, antagonist 
and/or agonist of the invention. For example, polynucleotides, polypeptides, antagonists and/or 
agonists may be utilized in a variety of additional methods in order to therapeutically treat a cancer 
or tumor. Cancers which may be treated with polynucleotides, polypeptides, antagonists and/or 
agonists include, but are not limited to solid tumors, including prostate, lung, breast, ovarian, 
stomach, pancreas, larynx, esophagus, testes, liver, parotid, biliary tract, colon, rectum, cervix, 
uterus, endometrium, kidney, bladder, thyroid cancer; primary tumors and metastases; melanomas; 
glioblastoma; Kaposi's sarcoma; leiomyosarcoma; non- small cell lung cancer; colorectal cancer; 
advanced malignancies; and blood bom tumors such as leukemias. For example, polynucleotides, 
polypeptides, antagonists and/or agonists may be delivered topically, in order to treat cancers such 
as skin cancer, head and neck tumors, breast tumors, and Kaposi's sarcoma. 

Within yet other aspects, polynucleotides, polypeptides, antagonists and/or agonists may 
be utilized to treat superficial forms of bladder cancer by, for example, intravesical administration. 
Polynucleotides, polypeptides, antagonists and/or agonists may be delivered directly into the 
tumor, or near the tumor site, via injection or a catheter. Of course, as the artisan of ordinary skill 
will appreciate, the appropriate mode of administration will vary according to the cancer to be 
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treated. Other modes of delivery are discussed herein. 

Polynucleotides, polypeptides, antagonists and/or agonists may be useful in treating other 
disorders, besides cancers, which involve angiogenesis. These disorders include, but are not 
limited to: benign tumors, for example hemangiomas, acoustic neuromas, neurofibromas, 
5 trachomas, and pyogenic granulomas; artheroscleric plaques; ocular angiogenic diseases, for 
example, diabetic retinopathy, retinopathy of prematurity, macular degeneration, corneal graft 
rejection, neovascular glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, uvietis and 
Pterygia (abnormal blood vessel growth) of the eye; rheumatoid arthritis; psoriasis; delayed wound 
healing; endometriosis; vasculogenesis; granulations; hypertrophic scars (keloids); nonunion 

10 fractures; scleroderma; trachoma; vascular adhesions; myocardial angiogenesis; coronary 
collaterals; cerebral collaterals; arteriovenous malformations; ischemic limb angiogenesis; Osier- 
Webber Syndrome; plaque neovascularization; telangiectasia; hemophiliac joints; angiofibroma; 
fibromuscular dysplasia; wound granulation; Crohn's disease; and atherosclerosis. 

For example, within one aspect of the present invention methods are provided for treating 

15 hypertrophic scars and keloids, comprising the step of administering a polynucleotide, 
polypeptide, antagonist and/or agonist of the invention to a hypertrophic scar or keloid. 

Within one embodiment of the present invention polynucleotides, polypeptides, 
antagonists and/or agonists of the invention are directly injected into a hypertrophic scar or keloid, 
in order to prevent the progression of these lesions. This therapy is of particular value in the 

20 prophylactic treatment of conditions which are known to result in the development of hypertrophic 
scars and keloids (e.g., burns), and is preferably initiated after the proliferative phase has had time 
to progress (approximately 14 days after the initial injury), but before hypertrophic scar or keloid 
development. As noted above, the present invention also provides methods for treating 
neovascular diseases of the eye, including for example, corneal neovascularization, neovascular 

25 glaucoma, proliferative diabetic retinopathy, retrolental fibroplasia and macular degeneration. 

Moreover, Ocular disorders associated with neovascularization which can be treated with 
the polynucleotides and polypeptides of the present invention (including agonists and/or 
antagonists) include, but are not limited to: neovascular glaucoma, diabetic retinopathy, 
retinoblastoma, retrolental fibroplasia, uveitis, retinopathy of prematurity macular degeneration, 

30 corneal graft neovascularization, as well as other eye inflammatory diseases, ocular tumors and 
diseases associated with choroidal or iris neovascularization. See, e.g., reviews by Waltman et al t 
Am. J. Ophthal. 55:704-710 (1978) and Gartner et aL, Surv. Ophthal. 22:291-312 (1978). 

Thus, within one aspect of the present invention methods are provided for treating 
neovascular diseases of the eye such as corneal neovascularization (including corneal graft 

35 neovascularization), comprising the step of administering to a patient a therapeutically effective 
amount of a compound (as described above) to the cornea, such that the formation of blood vessels 
is inhibited. Briefly, the cornea is a tissue which normally lacks blood vessels. In certain 
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pathological conditions however, capillaries may extend into the cornea from the pericorneal 
vascular plexus of the limbus. When the cornea becomes vascularized, it also becomes clouded, 
resulting in a decline in the patient's visual acuity. Visual loss may become complete if the cornea 
completely opacitates. A wide variety of disorders can result in corneal neovascularization, 
including for example, corneal infections (e.g., trachoma, herpes simplex keratitis, leishmaniasis 
and onchocerciasis), immunological processes (e.g., graft rejection and Stevens-Johnson's 
syndrome), alkali burns, trauma, inflammation (of any cause), toxic and nutritional deficiency 
states, and as a complication of wearing contact lenses. 

Within particularly preferred embodiments of the invention, may be prepared for topical 
administration in saline (combined with any of the preservatives and antimicrobial agents 
commonly used in ocular preparations), and administered in eyedrop form. The solution or 
suspension may be prepared in its pure form and administered several times daily. Alternatively, 
anti-angiogenic compositions, prepared as described above, may also be administered directly to 
the cornea. Within preferred embodiments, the anti-angiogenic composition is prepared with a 
muco-adhesive polymer which binds to cornea. Within further embodiments, the anti-angiogenic 
factors or anti-angiogenic compositions may be utilized as an adjunct to conventional steroid 
therapy. Topical therapy may also be useful prophylactically in corneal lesions which are known 
to have a high probability of inducing an angiogenic response (such as chemical burns). In these 
instances the treatment, likely in combination with steroids, may be instituted immediately to help 
prevent subsequent complications. 

Within other embodiments, the compounds described above may be injected directly into 
the corneal stroma by an ophthalmologist under microscopic guidance. The preferred site of 
injection may vary with the morphology of the individual lesion, but the goal of the administration 
would be to place the composition at the advancing front of the vasculature (i.e., interspersed 
between the blood vessels and the normal cornea). In most cases this would involve perilimbic 
corneal injection to "protect" the cornea from the advancing blood vessels. This method may also 
be utilized shortly after a corneal insult in order to prophylactically prevent corneal 
neovascularization. In this situation the material could be injected in the perilimbic cornea 
interspersed between the corneal lesion and its undesired potential limbic blood supply. Such 
methods may also be utilized in a similar fashion to prevent capillary invasion of transplanted 
corneas. In a sustained-release form injections might only be required 2-3 times per year. A 
steroid could also be added to the injection solution to reduce inflammation resulting from the 
injection itself. 

Within another aspect of the present invention, methods are provided for treating 
neovascular glaucoma, comprising the step of administering to a patient a therapeutically effective 
amount of a polynucleotide, polypeptide, antagonist and/or agonist to the eye, such that the 
formation of blood vessels is inhibited. In one embodiment, the compound may be administered 
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topically to the eye in order to treat early forms of neovascular glaucoma. Within other 
embodiments, the compound may be implanted by injection into the region of the anterior 
chamber angle. Within other embodiments, the compound may also be placed in any location 
such that the compound is continuously released into the aqueous humor. Within another aspect of 
5 the present invention, methods are provided for treating proliferative diabetic retinopathy, 
comprising the step of administering to a patient a therapeutically effective amount of a 
polynucleotide, polypeptide, antagonist and/or agonist to the eyes, such that the formation of blood 
vessels is inhibited. 

Within particularly preferred embodiments of the invention, proliferative diabetic 
10 retinopathy may be treated by injection into the aqueous humor or the vitreous, in order to increase 
the local concentration of the polynucleotide, polypeptide, antagonist and/or agonist in the retina. 
Preferably, this treatment should be initiated prior to the acquisition of severe disease requiring 
photocoagulation. 

Within another aspect of the present invention, methods are provided for treating 

15 retrolental fibroplasia, comprising the step of administering to a patient a therapeutically effective 
amount of a polynucleotide, polypeptide, antagonist and/or agonist to the eye, such that the 
formation of blood vessels is inhibited. The compound may be administered topically, via 
intravitreous injection and/or via intraocular implants. 

Additionally, disorders which can be treated with the polynucleotides, polypeptides, 

20 agonists and/or agonists include, but are not limited to, hemangioma, arthritis, psoriasis, 
angiofibroma, atherosclerotic plaques, delayed wound healing, granulations, hemophilic joints, 
hypertrophic scars, nonunion fractures, Osier-Weber syndrome, pyogenic granuloma, scleroderma, 
trachoma, and vascular adhesions. 

Moreover, disorders and/or states, which can be detected, prevented, diagnosed, 

25 prognosticated, treated, and/or ameliorated with the the polynucleotides, polypeptides, agonists 
and/or agonists of the invention include, but are not limited to, solid tumors, blood born tumors 
such as leukemias, tumor metastasis, Kaposi's sarcoma, benign tumors, for example hemangiomas, 
acoustic neuromas, neurofibromas, trachomas, and pyogenic granulomas, rheumatoid arthritis, 
psoriasis, ocular angiogenic diseases, for example, diabetic retinopathy, retinopathy of 

30 prematurity, macular degeneration, corneal graft rejection, neovascular glaucoma, retrolental 
fibroplasia, rubeosis, retinoblastoma, and uvietis, delayed wound healing, endometriosis, 
vascluogenesis, granulations, hypertrophic scars (keloids), nonunion fractures, scleroderma, 
trachoma, vascular adhesions, myocardial angiogenesis, coronary collaterals, cerebral collaterals, 
arteriovenous malformations, ischemic limb angiogenesis, Osier-Webber Syndrome, plaque 

35 neovascularization, telangiectasia, hemophiliac joints, angiofibroma fibromuscular dysplasia, 
wound granulation, Crohn's disease, atherosclerosis, birth control agent by preventing 
vascularization required for embryo implantation controlling menstruation, diseases that have 
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angiogenesis as a pathologic consequence such as cat scratch disease (Rochele minalia quintosa), 
ulcers (Helicobacter pylori), Bartonellosis and bacillary angiomatosis. 

In one aspect of the birth control method, an amount of the compound sufficient to block 
embryo implantation is administered before or after intercourse and fertilization have occurred, 
thus providing an effective method of birth control, possibly a "morning after" method. 
Polynucleotides, polypeptides, agonists and/or agonists may also be used in controlling 
menstruation or administered as either a peritoneal lavage fluid or for peritoneal implantation in 
the treatment of endometriosis. 

Polynucleotides, polypeptides, agonists and/or agonists of the present invention may be 
incorporated into surgical sutures in order to prevent stitch granulomas. 

Polynucleotides, polypeptides, agonists and/or agonists may be utilized in a wide variety 
of surgical procedures. For example, within one aspect of the present invention a compositions (in 
the form of, for example, a spray or film) may be utilized to coat or spray an area prior to removal 
of a tumor, in order to isolate normal surrounding tissues from malignant tissue, and/or to prevent 
the spread of disease to surrounding tissues. Within other aspects of the present invention, 
compositions (e.g., in the form of a spray) may be delivered via endoscopic procedures in order to 
coat tumors, or inhibit angiogenesis in a desired locale. Within yet other aspects of the present 
invention, surgical meshes which have been coated with anti- angiogenic compositions of the 
present invention may be utilized in any procedure wherein a surgical mesh might be utilized. For 
example, within one embodiment of the invention a surgical mesh laden with an anti-angiogenic 
composition may be utilized during abdominal cancer resection surgery (e.g., subsequent to colon 
resection) in order to provide support to the structure, and to release an amount of the anti- 
angiogenic factor. 

Within further aspects of the present invention, methods are provided for treating tumor 
excision sites, comprising administering a polynucleotide, polypeptide, agonist and/or agonist to 
the resection margins of a tumor subsequent to excision, such that the local recurrence of cancer 
and the formation of new blood vessels at the site is inhibited. Within one embodiment of the 
invention, the anti-angiogenic compound is administered directly to the tumor excision site (e.g., 
applied by swabbing, brushing or otherwise coating the resection margins of the tumor with the 
anti-angiogenic compound). Alternatively, the anti-angiogenic compounds may be incorporated 
into known surgical pastes prior to administration. Within particularly preferred embodiments of 
the invention, the anti-angiogenic compounds are applied after hepatic resections for malignancy, 
and after neurosurgical operations. 

Within one aspect of the present invention, polynucleotides, polypeptides, agonists and/or 
agonists may be administered to the resection margin of a wide variety of tumors, including for 
example, breast, colon, brain and hepatic tumors. For example, within one embodiment of the 
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invention, anti-angiogenic compounds may be administered to the site of a neurological tumor 
subsequent to excision, such that the formation of new blood vessels at the site are inhibited. 

The polynucleotides, polypeptides, agonists and/or agonists of the present invention may 
also be administered along with other anti-angiogenic factors. Representative examples of other 
5 anti-angiogenic factors include: Anti -Invasive Factor, retinoic acid and derivatives thereof, 
paclitaxel, Suramin, Tissue Inhibitor of Metalloproteinase-l, Tissue Inhibitor of 
Metalloproteinase-2, Plasminogen Activator Inhibitor-1, Plasminogen Activator Inhibitor-2, and 
various forms of the lighter M d group" transition metals. 

Lighter "d group" transition metals include, for example, vanadium, molybdenum, 
10 tungsten, titanium, niobium, and tantalum species. Such transition metal species may form 
transition metal complexes. Suitable complexes of the above-mentioned transition metal species 
include oxo transition metal complexes. 

Representative examples of vanadium complexes include oxo vanadium complexes such 
as vanadate and vanadyl complexes. Suitable vanadate complexes include metavanadate and 
15 orthovanadate complexes such as, for example, ammonium metavanadate, sodium metavanadate, 
and sodium orthovanadate. Suitable vanadyl complexes include, for example, vanadyl 
acetylacetonate and vanadyl sulfate including vanadyl sulfate hydrates such as vanadyl sulfate 
mono- and trihydrates. 

Representative examples of tungsten and molybdenum complexes also include oxo 

20 complexes. Suitable oxo tungsten complexes include tungstate and tungsten oxide complexes. 
Suitable tungstate complexes include ammonium tungstate, calcium tungstate, sodium tungstate 
dihydrate, and tungstic acid. Suitable tungsten oxides include tungsten (IV) oxide and tungsten 
(VI) oxide. Suitable oxo molybdenum complexes include molybdate, molybdenum oxide, and 
molybdenyl complexes. Suitable molybdate complexes include ammonium molybdate and its 

25 hydrates, sodium molybdate and its hydrates, and potassium molybdate and its hydrates. Suitable 
molybdenum oxides include molybdenum (VI) oxide, molybdenum (VI) oxide, and molybdic acid. 
Suitable molybdenyl complexes include, for example, molybdenyl acetylacetonate. Other suitable 
tungsten and molybdenum complexes include hydroxo derivatives derived from, for example, 
glycerol, tartaric acid, and sugars. 

30 A wide variety of other anti-angiogenic factors may also be utilized within the context of 

the present invention. Representative examples include platelet factor 4; protamine sulphate; 
sulphated chitin derivatives (prepared from queen crab shells), (Murata et ah, Cancer Res. 51:22- 
26, 1991); Sulphated Polysaccharide Peptidoglycan Complex (SP- PG) (the function of this 
compound may be enhanced by the presence of steroids such as estrogen, and tamoxifen citrate); 

35 Staurosporine; modulators of matrix metabolism, including for example, proline analogs, 
cishydroxyproline, d,L-3,4-dehydroproline, Thiaproline, alpha,alpha-dipyridyl, aminopropionitrile 
fumarate; 4-propyl-5-(4-pyridinyl)-2(3H)-oxazolone; Methotrexate; Mitoxantrone; Heparin; 
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Interferons; 2 Macroglobulin-serum; ChIMP-3 (Pavloff et al., J. Bio. Chem. 267:17321-17326, 
1992); Chymostatin (Tomkinson et al., Biochem J. 286:475-480, 1992); Cyclodextrin 
Tetradecasulfate; Eponemycin; Camptothecin; Fumagillin (Ingber et al., Nature 348:555-557, 
1990); Gold Sodium Thiomalate ("GST"; Matsubara and Ziff, J. Clin. Invest. 79:1440-1446, 
1987); anticollagenase-serum; alpha2-antiplasmin (Holmes et al., J. Biol. Chem. 262(4): 1659- 
1664, 1987); Bisantrene (National Cancer Institute); Lobenzarit disodium (N-(2)-carboxyphenyl- 
4- chloroanthronilic acid disodium or "CCA"; Takeuchi et al., Agents Actions 36:312-316, 1992); 
Thalidomide; Angostatic steroid; AGM-1470; carboxynaminolmidazole; and metalloproteinase 
inhibitors such as BB94. 

Diseases at the Cellular I^vpI 

Diseases associated with increased cell survival or the inhibition of apoptosis that could be 
detected, prevented, diagnosed, prognosticated, treated, and/or ameliorated using polynucleotides 
or polypeptides, as well as antagonists or agonists of the present invention, include cancers (such 
as follicular lymphomas, carcinomas with p53 mutations, and hormone-dependent tumors, 
including, but not limited to colon cancer, cardiac tumors, pancreatic cancer, melanoma,' 
retinoblastoma, glioblastoma, lung cancer, intestinal cancer, testicular cancer, stomach cancer, 
neuroblastoma, myxoma, myoma, lymphoma, endothelioma, osteoblastoma, osteoclastoma,' 
osteosarcoma, chondrosarcoma, adenoma, breast cancer, prostate cancer, Kaposi's sarcoma and 
ovarian cancer); autoimmune disorders (such as, multiple sclerosis, Sjogren's syndrome, 
Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's disease, polymyositis, 
systemic lupus erythematosus and immune-related glomerulonephritis and rheumatoid arthritis) 
and viral infections (such as herpes viruses, pox viruses and adenoviruses), inflammation, graft v. 
host disease, acute graft rejection, and chronic graft rejection. 

In preferred embodiments, polynucleotides, polypeptides, and/or antagonists of the 
invention are used to inhibit growth, progression, and/or metasis of cancers, in particular those 
listed above. 

Additional diseases or conditions associated with increased cell survival that could be 
treated or detected by polynucleotides or polypeptides, or agonists or antagonists of the present 
invention include, but are not limited to, progression, and/or metastases of malignancies and 
related disorders such as leukemia (including acute leukemias (e.g., acute lymphocytic leukemia 
acute myelocytic leukemia (including myeloblast*, promyelocyte, myelomonocytic. monocytic 
and erythroleukemia)) and chronic leukemias (e.g., chronic myelocytic (granulocytic) leukemia 
and chronic lymphocytic leukemia)), polycythemia vera, lymphomas (e.g., Hodgkin's disease and 
non-Hodgkin's disease), multiple myeloma, Waldenstrom's macroglobulinemia, heavy chain 
disease, and solid tumors including, but not limited to, sarcomas and carcinomas such as 
fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogen.c sarcoma, chordoma, 
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angiosarcoma, endotheliosarcoma, Iymphangiosarcoma, lymphangioendotheliosarcoma, 
synovioma, mesothelioma, Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon 
carcinoma, pancreatic cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell 
carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland 
5 carcinoma, papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary 
carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma, 
choriocarcinoma, seminoma, embryonal carcinoma, Wilm's tumor, cervical cancer, testicular 
tumor, lung carcinoma, small cell lung carcinoma, bladder carcinoma, epithelial carcinoma, 
glioma, astrocytoma, medulloblastoma, craniopharyngioma, ependymoma, pinealoma, 

10 hemangioblastoma, acoustic neuroma, oligodendroglioma, menangioma, melanoma, 
neuroblastoma, and retinoblastoma. 

Diseases associated with increased apoptosis that could be detected, prevented, 
diagnosed, prognosticated, treated, and/or ameliorated using polynucleotides or polypeptides, as 
well as agonists or antagonists of the present invention, include, but are not limited to, AIDS; 

15 neurodegenerative disorders (such as Alzheimer's disease, Parkinson's disease, Amyotrophic 
lateral sclerosis, Retinitis pigmentosa, Cerebellar degeneration and brain tumor or prior associated 
disease); autoimmune disorders (such as, multiple sclerosis, Sjogren's syndrome, Hashimoto's 
thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's disease, polymyositis, systemic lupus 
erythematosus and immune-related glomerulonephritis and rheumatoid arthritis) myelodysplastic 

20 syndromes (such as aplastic anemia), graft v. host disease, ischemic injury (such as that caused by 
myocardial infarction, stroke and reperfusion injury), liver injury (e.g., hepatitis related liver 
injury, ischemia/reperfusion injury, cholestasis (bile duct injury) and liver cancer); toxin-induced 
liver disease (such as that caused by alcohol), septic shock, cachexia and anorexia. 

25 Wound Healing and Epithelial Cell Proliferation 

In accordance with yet a further aspect of the present invention, there is provided a process 
for utilizing polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, for therapeutic purposes, for example, to stimulate epithelial cell proliferation and basal 
keratinocytes for the purpose of wound healing, and to stimulate hair follicle production and 

30 • healing of dermal wounds. Polynucleotides or polypeptides, as well as agonists or antagonists of 
the present invention, may be clinically useful in stimulating wound healing including surgical 
wounds, excisional wounds, deep wounds involving damage of the dermis and epidermis, eye 
tissue wounds, dental tissue wounds, oral cavity wounds, diabetic ulcers, dermal ulcers, cubitus 
ulcers, arterial ulcers, venous stasis ulcers, burns resulting from heat exposure or chemicals, and 

35 other abnormal wound healing conditions such as uremia, malnutrition, vitamin deficiencies and 
complications associated with systemic treatment with steroids, radiation therapy and 
antineoplastic drugs and antimetabolites. Polynucleotides or polypeptides, as well as agonists or 
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keratinocytes, and basal keratinocytes. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, could also be used to reduce the side effects of gut toxicity that result from radiation, 
chemotherapy treatments or viral infections. Polynucleotides or polypeptides, as well as agon.sts 
or antagonists of the present invention, may have a cytoproteotive effect on the small intesune 
m ucosa. Polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, may also stimulate healing of mucositis (mouth ulcers) that result from chemotherapy 
and viral infections. 

30 Polynucleotides or polypeptides, as well as agonists or antagonists of the present 

invention cou.d further be used in full regeneration of skin in full and partia. thickness skm 
defects, including bums, (i.e., .population of hair follicles, sweat glands, and sebaceous glands), 
treatment of other skin defects such as psoriasis. Polynucleotides or polypeptides, as well as 
agonists or antagonists of the present invention, cou.d be used to treat epidermolysis bullosa, a 

35 defect in adherence of the epidermis to the under.ymg dermis which results in frequent, open and 
painful blisters by accelerating reepithe.ia.ization of these lesion, Polynucleotides or 
polypeptides, as well as agonists or antagonists of the present invention, cou.d also be used to treat 
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gastric and doudenal ulcers and help heal by scar formation of the mucosal lining and regeneration 
of glandular mucosa and duodenal mucosal lining more rapidly. Inflammatory bowel diseases, 
such as Crohn's disease and ulcerative colitis, are diseases which result in destruction of the 
mucosal surface of the small or large intestine, respectively. Thus, polynucleotides or 
5 polypeptides, as well as agonists or antagonists of the present invention, could be used to promote 
the resurfacing of the mucosal surface to aid more rapid healing and to prevent progression of 
inflammatory bowel disease. Treatment with polynucleotides or polypeptides, agonists or 
antagonists of the present invention, is expected to have a significant effect on the production of 
mucus throughout the gastrointestinal tract and could be used to protect the intestinal mucosa from 

10 injurious substances that are ingested or following surgery. Polynucleotides or polypeptides, as 
well as agonists or antagonists of the present invention, could be used to treat diseases associate 
with the under expression. 

Moreover, polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, could be used to prevent and heal damage to the lungs due to various 

15 pathological states. Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, which could stimulate proliferation and differentiation and promote the repair of 
alveoli and brochiolar epithelium to prevent or treat acute or chronic lung damage. For example, 
emphysema, which results in the progressive loss of aveoli, and inhalation injuries, i.e., resulting 
from smoke inhalation and burns, that cause necrosis of the bronchiolar epithelium and alveoli 

20 could be effectively treated using polynucleotides or polypeptides, agonists or antagonists of the 
present invention. Also, polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, could be used to stimulate the proliferation of and differentiation of type II 
pneumocytes, which may help treat or prevent disease such as hyaline membrane diseases, such as 
infant respiratory distress syndrome and bronchopulmonary displasia, in premature infants. 

25 Polynucleotides or polypeptides, as well as agonists or antagonists of the present 

invention, could stimulate the proliferation and differentiation of hepatocytes and, thus, could be 
used to alleviate or treat liver diseases and pathologies such as fulminant liver failure caused by 
cirrhosis, liver damage caused by viral hepatitis and toxic substances (i.e., acetaminophen, carbon 
tetraholoride and other hepatotoxins known in the art). 

30 In addition, polynucleotides or polypeptides, as well as agonists or antagonists of the 

present invention, could be used treat or prevent the onset of diabetes mellitus. In patients with 
newly diagnosed Types I and II diabetes, where some islet cell function remains, polynucleotides 
or polypeptides, as well as agonists or antagonists of the present invention, could be used to 
maintain the islet function so as to alleviate, delay or prevent permanent manifestation of the 

35 disease. Also, polynucleotides or polypeptides, as well as agonists or antagonists of the present 
invention, could be used as an auxiliary in islet cell transplantation to improve or promote islet cell 
function. 
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Regeneration 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present invention 
can be used to differentiate, proliferate, and attract cells, leading to the regeneration of tissues. 
(See, Science 276:59-87 (1997)). The regeneration of tissues could be used to repair, replace, or 

5 protect tissue damaged by congenital defects, trauma (wounds, burns, incisions, or ulcers), age, 
disease (e.g. osteoporosis, osteocarthritis, periodontal disease, liver failure), surgery, including 
cosmetic plastic surgery, fibrosis, reperfusion injury, or systemic cytokine damage. 

Tissues that could be regenerated using the present invention include organs (e.g., 
pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal or cardiac), 

10 vasculature (including vascular and lymphatics), nervous, hematopoietic, and skeletal (bone, 
cartilage, tendon, and ligament) tissue. Preferably, regeneration occurs without or decreased 
scarring. Regeneration also may include angiogenesis. 

Moreover, polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, may increase regeneration of tissues difficult to heal. For example, increased 

15 tendon/ligament regeneration would quicken recovery time after damage. Polynucleotides or 
polypeptides, as well as agonists or antagonists of the present invention could also be used 
prophylactically in an effort to avoid damage. Specific diseases that could be treated include of 
tendinitis, carpal tunnel syndrome, and other tendon or ligament defects. A further example of 
tissue regeneration of non-healing wounds includes pressure ulcers, ulcers associated with vascular 

20 insufficiency, surgical, and traumatic wounds. 

Similarly, nerve and brain tissue could also be regenerated by using polynucleotides or 
polypeptides, as well as agonists or antagonists of the present invention, to proliferate and 
differentiate nerve cells. Diseases that could be treated using this method include central and 
peripheral nervous system diseases, neuropathies, or mechanical and traumatic disorders (e.g., 

25 spinal cord disorders, head trauma, cerebrovascular disease, and stoke). Specifically, diseases 
associated with peripheral nerve injuries, peripheral neuropathy (e.g., resulting from chemotherapy 
or other medical therapies), localized neuropathies, and central nervous system diseases (e.g., 
Alzheimer's disease, Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis, and 
Shy-Drager syndrome), could all be treated using the polynucleotides or polypeptides, as well as 

30 agonists or antagonists of the present invention. 

Chemotaxis 

Polynucleotides or polypeptides, as well as agonists or antagonists of the present invention 
may have chemotaxis activity. A chemotaxic molecule attracts or mobilizes cells (e.g., 
35 monocytes, fibroblasts, neutrophils, T-cells, mast cells, eosinophils, epithelial and/or endothelial 
cells) to a particular site in the body, such as inflammation, infection, or site of hyperproliferation. 
The mobilized cells can then fight off and/or heal the particular trauma or abnormality. 
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Polynucleotides or polypeptides, as well as agonists or antagonists of the present invention 
may increase chemotaxic activity of particular cells. These chemotactic molecules can then be 
used to treat inflammation, infection, hyperproliferative disorders, or any immune system disorder 
by increasing the number of cells targeted to a particular location in the body. For example, 
5 chemotaxic molecules can be used to treat wounds and other trauma to tissues by attracting 
immune cells to the injured location. Chemotactic molecules of the present invention can also 
attract fibroblasts, which can be used to treat wounds. 

It is also contemplated that polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention may inhibit chemotactic activity. These molecules could also 
10 be used to treat disorders. Thus, polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention could be used as an inhibitor of chemotaxis. 

Binding Activity 

A polypeptide of the present invention may be used to screen for molecules that bind to 

15 the polypeptide or for molecules to which the polypeptide binds. The binding of the polypeptide 
and the molecule may activate (agonist), increase, inhibit (antagonist), or decrease activity of the 
polypeptide or the molecule bound. Examples of such molecules include antibodies, 
oligonucleotides, proteins (e.g., receptors),or small molecules. 

Preferably, the molecule is closely related to the natural ligand of the polypeptide, e.g., a 

20 fragment of the ligand, or a natural substrate, a ligand, a structural or functional mimetic. (See, 
Coligan et aL, Current Protocols in Immunology l(2):Chapter 5 (1991)). Similarly, the molecule 
can be closely related to the natural receptor to which the polypeptide binds, or at least, a fragment 
of the receptor capable of being bound by the polypeptide (e.g., active site). In either case, the 
molecule can be rationally designed using known techniques. 

25 Preferably, the screening for these molecules involves producing appropriate cells which 

express the polypeptide. Preferred cells include cells from mammals, yeast, Drosophila, or E. coll 
Cells expressing the polypeptide (or cell membrane containing the expressed polypeptide) are then 
preferably contacted with a test compound potentially containing the molecule to observe binding, 
stimulation, or inhibition of activity of either the polypeptide or the molecule. 

30 The assay may simply test binding of a candidate compound to the polypeptide, wherein 

binding is detected by a label, or in an assay involving competition with a labeled competitor. 
Further, the assay may test whether the candidate compound results in a signal generated by 
binding to the polypeptide. 

Alternatively, the assay can be carried out using cell-free preparations, 

35 polypeptide/molecule affixed to a solid support, chemical libraries, or natural product mixtures. 
The assay may also simply comprise the steps of mixing a candidate compound with a solution 
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containing a polypeptide, measuring polypeptide/molecule activity or binding, and comparing the 
polypeptide/molecule activity or binding to a standard. 

Preferably, an ELISA assay can measure polypeptide level or activity in a sample (e.g., 
biological sample) using a monoclonal or polyclonal antibody. The antibody can measure 

5 polypeptide level or activity by either binding, directly or indirectly, to the polypeptide or by 
competing with the polypeptide for a substrate. 

Additionally, the receptor to which the polypeptide of the present invention binds can be 
identified by numerous methods known to those of skill in the art, for example, ligand panning and 
FACS sorting (Coligan, et al. v Current Protocols in Immun., 1(2), Chapter 5, (1991)). For 

10 example, expression cloning is employed wherein polyadenylated RNA is prepared from a cell 
responsive to the polypeptides, for example, NIH3T3 cells which are known to contain multiple 
receptors for the FGF family proteins, and SC-3 cells, and a cDNA library created from this RNA 
is divided into pools and used to transfect COS cells or other cells that are not responsive to the 
polypeptides. Transfected cells which are grown on glass slides are exposed to the polypeptide of 

15 the present invention, after they have been labeled. The polypeptides can be labeled by a variety 
of means including iodination or inclusion of a recognition site for a site-specific protein kinase. 

Following fixation and incubation, the slides are subjected to autoradiographic analysis. 
Positive pools are identified and sub-pools are prepared and re-transfected using an iterative sub- 
pooling and re-screening process, eventually yielding a single clones that encodes the putative 

20 receptor. 

As an alternative approach for receptor identification, the labeled polypeptides can be 
photoaffinity linked with cell membrane or extract preparations that express the receptor molecule. 
Cross-linked material is resolved by PAGE analysis and exposed to X-ray film. The labeled 
complex containing the receptors of the polypeptides can be excised, resolved into peptide 

25 fragments, and subjected to protein microsequencing. The amino acid sequence obtained from 
microsequencing would be used to design a set of degenerate oligonucleotide probes to screen a 
cDNA library to identify the genes encoding the putative receptors. 

Moreover, the techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or 
codon-shuffling (collectively referred to as "DNA shuffling") may be employed to modulate the 

30 activities of the polypeptide of the present invention thereby effectively generating agonists and 
antagonists of the polypeptide of the present invention. See generally, U.S. Patent Nos. 5,605,793, 
5,811,238, 5,830,721, 5,834,252, and 5,837,458, and Patten, P. A., et ai t Curr, Opinion 
BiotechnoL 8:724-33 (1997); Harayama, S. Trends Biotechnol. 16(2):76-82 (1998); Hansson, L. 
O., et al t J. Moi Biol 287:265-76 (1999); and Lorenzo, M. M. and Blasco, R. Biotechniques 

35 24(2):308-13 (1998); each of these patents and publications are hereby incorporated by reference). 
In one embodiment, alteration of polynucleotides and corresponding polypeptides may be 
achieved by DNA shuffling. DNA shuffling involves the assembly of two or more DNA segments 
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into a desired molecule by homologous, or site-specific, recombination. In another embodiment, 
polynucleotides and corresponding polypeptides may be altered by being subjected to random 
mutagenesis by error-prone PCR, random nucleotide insertion or other methods prior to 
recombination. In another embodiment, one or more components, motifs, sections, parts, domains, 

5 fragments, etc., of the polypeptide of the present invention may be recombined with one or more 
components, motifs, sections, parts, domains, fragments, etc. of one or more heterologous 
molecules. In preferred embodiments, the heterologous molecules are family members. In further 
preferred embodiments, the heterologous molecule is a growth factor such as, for example, 
platelet-derived growth factor (PDGF), insulin-like growth factor (IGF-I), transforming growth 

10 factor (TGF)-alpha, epidermal growth factor (EGF), fibroblast growth factor (FGF), TGF-beta, 
bone morphogenetic protein (BMP)-2, BMP-4, BMP-5, BMP-6, BMP-7, activins A and B, 
decapentaplegic(dpp), 60A, OP-2, dorsalin, growth differentiation factors (GDFs), nodal, MIS, 
inhibin-alpha, TGF-beta 1, TGF-beta2, TGF-beta3, TGF-beta5, and glial-derived neurotrophic 
factor (GDNF). 

15 Other preferred fragments are biologically active fragments of the polypeptide of the 

present invention. Biologically active fragments are those exhibiting activity similar, but not 
necessarily identical, to an activity of the polypeptide of the present invention. The biological 
activity of the fragments may include an improved desired activity, or a decreased undesirable 
activity. 

20 Additionally, this invention provides a method of screening compounds to identify those 

which modulate the action of the polypeptide of the present invention. An example of such an 
assay comprises combining a mammalian fibroblast cell, a the polypeptide of the present 
invention, the compound to be screened and 3 [H] thymidine under cell culture conditions where 
the fibroblast cell would normally proliferate. A control assay may be performed in the absence of 

25 the compound to be screened and compared to the amount of fibroblast proliferation in the 
presence of the compound to determine if the compound stimulates proliferation by determining 
the uptake of 3 [H] thymidine in each case. The amount of fibroblast cell proliferation is measured 
by liquid scintillation chromatography which measures the incorporation of 3 [H] thymidine. Both 
agonist and antagonist compounds may be identified by this procedure. 

30 In another method, a mammalian cell or membrane preparation expressing a receptor for a 

polypeptide of the present invention is incubated with a labeled polypeptide of the present 
invention in the presence of the compound. The ability of the compound to enhance or block this 
interaction could then be measured. Alternatively, the response of a known second messenger 
system following interaction of a compound to be screened and the receptor is measured and the 

35 ability of the compound to bind to the receptor and elicit a second messenger response is measured 
to determine if the compound is a potential agonist or antagonist. Such second messenger systems 
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include but are not limited to, cAMP guanylate cyclase, ion channels or phosphoinositide 
hydrolysis. 

All of these above assays can be used as diagnostic or prognostic markers. The molecules 
discovered using these assays can be used to treat disease or to bring about a particular result in a 
5 patient (e.g., blood vessel growth) by activating or inhibiting the polypeptide/molecule. 
Moreover, the assays can discover agents which may inhibit or enhance the production of the 
polypeptides of the invention from suitably manipulated cells or tissues. 

Therefore, the invention includes a method of identifying compounds which bind to a 
polypeptide of the invention comprising the steps of: (a) incubating a candidate binding 
10 compound with a polypeptide of the present invention; and (b) determining if binding has 
occurred. Moreover, the invention includes a method of identifying agonists/antagonists 
comprising the steps of: (a) incubating a candidate compound with a polypeptide of the present 
invention, (b) assaying a biological activity, and (b) determining if a biological activity of the 
polypeptide has been altered. 

15 

Targeted Delivery 

In another embodiment, the invention provides a method of delivering compositions to 
targeted cells expressing a receptor for a polypeptide of the invention, or cells expressing a cell 
bound form of a polypeptide of the invention. 

20 As discussed herein, polypeptides or antibodies of the invention may be associated with 

heterologous polypeptides, heterologous nucleic acids, toxins, or prodrugs via hydrophobic, 
hydrophilic, ionic and/or covalent interactions. In one embodiment, the invention provides a 
method for the specific delivery of compositions of the invention to cells by administering 
polypeptides of the invention (including antibodies) that are associated with heterologous 

25 polypeptides or nucleic acids. In one example, the invention provides a method for delivering a 
therapeutic protein into the targeted cell. In another example, the invention provides a method for 
delivering a single stranded nucleic acid (e.g., antisense or ribozymes) or double stranded nucleic 
acid (e.g., DNA that can integrate into the cell's genome or replicate episomally and that can be 
transcribed) into the targeted cell. 

30 In another embodiment, the invention provides a method for the specific destruction of 

cells (e.g., the destruction of tumor cells) by administering polypeptides of the invention (e.g., 
polypeptides of the invention or antibodies of the invention) in association with toxins or cytotoxic 
prodrugs. 

By "toxin" is meant compounds that bind and activate endogenous cytotoxic 
35 effector systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of toxins, 
or any molecules or enzymes not normally present in or on the surface of a cell that under 
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defined conditions cause the cell's death. Toxins that may be used according to the 
methods of the invention include, but are not limited to, radioisotopes known in the art, 
compounds such as, for example, antibodies (or complement fixing containing portions 
thereof) that bind an inherent or induced endogenous cytotoxic effector system, thymidine 

5 kinase, endonuclease, RNAse, alpha toxin, ricin, abrin, Pseudomonas exotoxin A, 
diphtheria toxin, saporin, momordin, gelonin, pokeweed antiviral protein, alpha-sarcin and 
cholera toxin. By "cytotoxic prodrug" is meant a non-toxic compound that is converted 
by an enzyme, normally present in the cell, into a cytotoxic compound. Cytotoxic 
prodrugs that may be used according to the methods of the invention include, but are not 

10 limited to, glutamyl derivatives of benzoic acid mustard alkylating agent, phosphate 
derivatives of etoposide or mitomycin C, cytosine arabinoside, daunorubisin, and 
phenoxyacetamide derivatives of doxorubicin. 

Drug Screening 

15 Further contemplated is the use of the polypeptides of the present invention, or the 

polynucleotides encoding these polypeptides, to screen for molecules which modify the activities 
of the polypeptides of the present invention. Such a method would include contacting the 
polypeptide of the present invention with a selected compound(s) suspected of having antagonist 
or agonist activity, and assaying the activity of these polypeptides following binding. 

20 This invention is particularly useful for screening therapeutic compounds by using the 

polypeptides of the present invention, or binding fragments thereof, in any of a variety of drug 
screening techniques. The polypeptide or fragment employed in such a test may be affixed to a 
solid support, expressed on a cell surface, free in solution, or located intracellularly. One method 
of drug screening utilizes eukaryotic or prokaryotic host cells which are stably transformed with 

25 recombinant nucleic acids expressing the polypeptide or fragment. Drugs are screened against 
such transformed cells in competitive binding assays. One may measure, for example, the 
formulation of complexes between the agent being tested and a polypeptide of the present 
invention. 

Thus, the present invention provides methods of screening for drugs or any other agents 
'30 which affect activities mediated by the polypeptides of the present invention. These methods 
comprise contacting such an agent with a polypeptide of the present invention or a fragment 
thereof and assaying for the presence of a complex between the agent and the polypeptide or a 
fragment thereof, by methods well known in the art. In such a competitive binding assay, the 
agents to screen are typically labeled. Following incubation, free agent is separated from that 
35 present in bound form, and the amount of free or uncomplexed label is a measure of the ability of a 
particular agent to bind to the polypeptides of the present invention. 
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Another technique for drug screening provides high throughput screening for compounds 
having suitable binding affinity to the polypeptides of the present invention, and is described in 
great detail in European Patent Application 84/03564, published on September 13, 1984, which is 
incorporated herein by reference herein. Briefly stated, large numbers of different small peptide 
5 test compounds are synthesized on a solid substrate, such as plastic pins or some other surface. 
The peptide test compounds are reacted with polypeptides of the present invention and washed. 
Bound polypeptides are then detected by methods well known in the art. Purified polypeptides are 
coated directly onto plates for use in the aforementioned drug screening techniques. In addition, 
non-neutralizing antibodies may be used to capture the peptide and immobilize it on the solid 
10 support. 

This invention also contemplates the use of competitive drug screening assays in which 
neutralizing antibodies capable of binding polypeptides of the present invention specifically 
compete with a test compound for binding to the polypeptides or fragments thereof. In this 
manner, the antibodies are used to detect the presence of any peptide which shares one or more 
15 antigenic epitopes with a polypeptide of the invention. 

Antisense And Ribozyme (Antagonists) 

In specific embodiments, antagonists according to the present invention are nucleic acids 
corresponding to the sequences contained in SEQ ID NO:X, or the complementary strand thereof, 

20 and/or to cDNA sequences contained in cDNA ATCC Deposit No:Z identified for example, in 
Table 1A and/or IB. In one embodiment, antisense sequence is generated internally, by the 
organism, in another embodiment, the antisense sequence is separately administered (see, for 
example, O'Connor, J., Neurochem. 56:560 (1991). Oligodeoxynucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). Antisense technology can be 

25 used to control gene expression through antisense DNA or RNA, or through triple-helix formation. 
Antisense techniques are discussed for example, in Okano, J., Neurochem. 56:560 (1991); 
Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL 
(1988). Triple helix formation is discussed in, for instance, Lee et al., Nucleic Acids Research 
6:3073 (1979); Cooney et al., Science 241:456 (1988); and Dervan et al., Science 251:1300 

30 ( 1 991). The methods are based on binding of a polynucleotide to a complementary DNA or RNA. 

For example, the use of c-myc and c-myb antisense RNA constructs to inhibit the growth 
of the non-lymphocytic leukemia cell line HL-60 and other cell lines was previously described. 
(Wickstrom et al. (1988); Anfossi et al. (1989)). These experiments were performed in vitro by 
incubating cells with the oligoribonucleotide. A similar procedure for in vivo use is described in 

35 WO 91/15580. Briefly, a pair of oligonucleotides for a given antisense RNA is produced as 
follows: A sequence complimentary to the first 15 bases of the open reading frame is flanked by 
an EcoRl site on the 5 end and a Hindlll site on the 3 end. Next, the pair of oligonucleotides is 
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heated at 90°C for one minute and then annealed in 2X ligation buffer (20mM TRIS HC1 pH 7.5, 
lOmM MgC12„10MM dithiothreitol (DTT) and 0.2 mM ATP) and then iigated to the EcoRl/Hind 
III site of the retroviral vector PMV7 (WO 91/15580). 

For example, the 5' coding portion of a polynucleotide that encodes the polypeptide of the 
5 present invention may be used to design an antisense RNA oligonucleotide of from about 10 to 40 
base pairs in length. A DNA oligonucleotide is designed to be complementary to a region of the 
gene involved in transcription thereby preventing transcription and the production of the receptor. 
The antisense RNA oligonucleotide hybridizes to the mRNA in vivo and blocks translation of the 
mRNA molecule into receptor polypeptide. 

10 In one embodiment, the antisense nucleic acid of the invention is produced intracellularly 

by transcription from an exogenous sequence. For example, a vector or a portion thereof, is 
transcribed, producing an antisense nucleic acid (RNA) of the invention. Such a vector would 
contain a sequence encoding the antisense nucleic acid. Such a vector can remain episomal or 
become chromosomally integrated, as long as it can be transcribed to produce the desired antisense 

15 RNA. Such vectors can be constructed by recombinant DNA technology methods standard in the 
art. Vectors can be plasmid, viral, or others known in the art, used for replication and expression 
in vertebrate cells. Expression of the sequence encoding the polypeptide of the present invention 
or fragments thereof, can be by any promoter known in the art to act in vertebrate, preferably 
human cells. Such promoters can be inducible or constitutive. Such promoters include, but are 

20 not limited to, the SV40 early promoter region (Bernoist and Chambon, Nature 29:304-3 10 (1981), 
the promoter contained in the 3' long terminal repeat of Rous sarcoma virus (Yamamoto et al., Cell 
22:787-797 (1980), the herpes thymidine promoter (Wagner et al, Proc. Natl. Acad. Sci. U.S.A. 
78:1441-1445 (1981), the regulatory sequences of the metallothionein gene (Brinster, et al., Nature 
296:39-42(1982)), etc. 

25 The antisense nucleic acids of the invention comprise a sequence complementary to at 

least a portion of an RNA transcript of a gene of the present invention. However, absolute 
complementarity, although preferred, is not required. A sequence "complementary to at least a 
portion of an RNA," referred to herein, means a sequence having sufficient complementarity to be 
able to hybridize with the RNA, forming a stable duplex; in the case of double stranded antisense 

30 nucleic acids, a single strand of the duplex DNA may thus be tested, or triplex formation may be 
assayed. The ability to hybridize will depend on both the degree of complementarity and the 
length of the antisense nucleic acid. Generally, the larger the hybridizing nucleic acid, the more 
base mismatches with a RNA it may contain and still form a stable duplex (or triplex as the case 
may be). One skilled in the art can ascertain a tolerable degree of mismatch by use of standard 

35 procedures to determine the melting point of the hybridized complex. 

Oligonucleotides that are complementary to the 5' end of the message, e.g., the 5 1 
untranslated sequence up to and including the AUG initiation codon, should work most efficiently 
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at inhibiting translation. ' However, sequences complementary to the 3" untranslated sequences of 
mRNAs have been shown to be effective at inhibiting translation of mRNAs as well See 
generally, Wagner, R., 1994, Nature 372:333-335. Thus, oligonucleotides complementary to 
either the 5'- or 3'- non- translated, non-coding regions of polynucleotide sequences described 
5 herein could be used in an antisense approach to inhibit translation of endogenous mRNA 
Oligonucleotides complementary to the 5" untranslated region of the mRNA should include the 
complement of the AUG start codon. Antisense oligonucleotides complementary to mRNA 
coding regions are less efficient inhibitors of translation but could be used in accordance with the 
mvention. Whether designed to hybridize to the 5'-, 3'- or coding region of mRNA of the present 
mventton, antisense nucleic acids should be at least six nucleotides in length, and are preferably 
ohgonucleotides ranging from 6 to about 50 nucleotides in length. In specific aspects the 
ohgonucleotide is at least 10 nucleotides, at least 17 nucleotides, at least 25 nucleotides or at least 
50 nucleotides. 

The polynucleotides of the invention can be DNA or RNA or chimeric mixtures or 
denvattves or modified versions thereof, single-stranded or double-stranded. The oligonucleotide 
can be modified at the base moiety, sugar moiety, or phosphate backbone, for examp.e, to improve 
stabmty of the molecule, hybridization, etc. The oligonucleotide may include other appended 
groups such as peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating 
transport across the cel. membrane (see, e.g., Letsinger et al., 1989, Proc. Natl. Acad. Sci U S A 
86:6553-6556; Lemaitre et a.., 1987, Proc. Natl. Acad. Sci. 84:648-652; PCT Publication No 
WO88/09810, published December 15, 1988) or the blood-brain barrier (see, e.g., PCT Publication 
No. WO89/10134, published April 25, 1988), hybridization-triggered cleavage agents. (See e g 
Krol et al., 1988, BioTechniques 6:958-976) or intercalating agents. (See, e.g., Zon, 1988, Pharm' 
Res. 5:539-549). To this end, the oligonucleotide may be conjugated to another molecule eg a 
pept.de, hybridization triggered cross-linking agent, transport agent, hybridization-triggered 
cleavage agent, etc. 

The antisense oligonucleotide may comprise at least one modified base moiety which is 
selected from the group including, but not limited to, 5-fluorouracil, 5-bromouracil, 5-ch.orouracil 
5-odouracil, hypoxanthine, xantine, 4-acety.cytosi„e, 5-(carboxyhydroxy.meth y .) uracil' 
5^arboxymethy.aminomethy.-2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouraci.' 
beta-D-galactosylqueosine, inosine, N6-iso P entenyladenine, 1-methylguanine. 1 -methylene,' 
2 2-d.methy.guanine, 2-methyladenine, 2-methylguanine, 3-methy.cytosine, 5-methy.cytosi„e 
N6-ademne, 7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminome.hyl-2-thiouraci|' 
beta-D-mannosylqueosine. 5'-methoxycarboxymethyluraci., 5-methoxyuracil, 2-methy.thio-N6- 
•sopentenyladenine. uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, queosine 
2-«h 1 ocytosine. 5-me,hy.-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, uraci.-5-oxyacetic' 
aad methy.ester, uraci.-5-oxyacetic acid (v). 5-methy]-2-thiouracil, 3-(3-amino-3-N-2- 
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carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. 

The antisense oligonucleotide may also comprise at least one modified sugar moiety 
selected from the group including, but not limited to, arabinose, 2-fluoroarabinose, xylulose, and 
hexose. 

5 In yet another embodiment, the antisense oligonucleotide comprises at least one modified 

phosphate backbone selected from the group including, but not limited to, a phosphorothioate, a 
phosphorodithioate, a phosphoramidothioate, a phosphoramidate, a phosphordiamidate, a 
methylphosphonate, an alkyl phosphotriester, and a formacetal or analog thereof. 

In yet another embodiment, the antisense oligonucleotide is an a-anomeric 

10 oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded hybrids with 
complementary RNA in which, contrary to the usual b-units, the strands run parallel to each other 
(Gautier et al. v 1987, Nucl. Acids Res. 15:6625-6641). The oligonucleotide is a 2'-0- 
methylribonucleotide (Inoue et al, 1987, Nucl. Acids Res. 15:6131-6148), or a chimeric RNA- 
DNA analogue (Inoue et al, 1987, FEBS Lett. 215:327-330). 

15 Polynucleotides of the invention may be synthesized by standard methods known in the 

art, e.g. by use of an automated DNA synthesizer (such as are commercially available from 
Biosearch, Applied Biosystems, etc.). As examples, phosphorothioate oligonucleotides may be 
synthesized by the method of Stein et al. (1988, Nucl. Acids Res. 16:3209), methylphosphonate 
oligonucleotides can be prepared by use of controlled pore glass polymer supports (Sarin et al., 

20 1988, Proc. Natl. Acad. Sci. U.S.A. 85:7448-7451), etc. 

While antisense nucleotides complementary to the coding region sequence could be used, 
those complementary to the transcribed untranslated region are most preferred. 

Potential antagonists according to the invention also include catalytic RNA, or a ribozyme 
(See, e.g., PCT International Publication WO 90/11364, published October 4, 1990; Sarver et al, 

25 Science 247:1222-1225 (1990). While ribozymes that cleave mRNA at site specific recognition 
sequences can be used to destroy mRNAs, the use of hammerhead ribozymes is preferred. 
Hammerhead ribozymes cleave mRNAs at locations dictated by flanking regions that form 
complementary base pairs with the target mRNA. The sole requirement is that the target mRNA 
have the following sequence of two bases: 5'-UG-3'. The construction and production of 

30 hammerhead ribozymes is well known in the art and is described more fully in Haseloff and 
Gerlach, Nature 334:585-591 (1988). There are numerous potential hammerhead ribozyme 
cleavage sites within the nucleotide sequence of SEQ ID NO:X. Preferably, the ribozyme is 
engineered so that the cleavage recognition site is located near the 5' end of the mRNA; i.e., to 
increase efficiency and minimize the intracellular accumulation of non-functional mRNA 

35 transcripts. 

As in the antisense approach, the ribozymes of the invention can be composed of modified 
oligonucleotides (e.g., for improved stability, targeting, etc.) and should be delivered to cells 
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which express in vivo, DNA constructs encoding the ribozyme may be introduced into the cell in 
the same manner as described above for the introduction of antisense encoding DNA. A preferred 
method of delivery involves using a DNA construct "encoding" the ribozyme under the control of 
a strong constitutive promoter, such as, for example, pol III or pol II promoter, so that transfected 
5 cells will produce sufficient quantities of the ribozyme to destroy endogenous messages and 
inhibit translation. Since ribozymes unlike antisense molecules, are catalytic, a lower intracellular 
concentration is required for efficiency. 

Antagonist/agonist compounds may be employed to inhibit the cell growth and 
proliferation effects of the polypeptides of the present invention on neoplastic cells and tissues, i.e. 
10 stimulation of angiogenesis of tumors, and, therefore, retard or prevent abnormal cellular growth 
and proliferation, for example, in tumor formation or growth. 

The antagonist/agonist may also be employed to prevent hyper-vascular diseases, and 
prevent the proliferation of epithelial lens cells after extracapsular cataract surgery. Prevention of 
the mitogenic activity of the polypeptides of the present invention may also be desirous in cases 
15 such as restenosis after balloon angioplasty. 

The antagonist/agonist may also be employed to prevent the growth of scar tissue during 
wound healing. 

The antagonist/agonist may also be employed to treat the diseases described herein. 

Thus, the invention provides a method of treating disorders or diseases, including but not 
20 limited to the disorders or diseases listed throughout this application, associated with 
overexpression of a polynucleotide of the present invention by administering to a patient (a) an 
antisense molecule directed to the polynucleotide of the present invention, and/or (b) a ribozyme 
directed to the polynucleotide of the present invention. 

25 Binding Peptides and Other Molecules 

The invention also encompasses screening methods for identifying polypeptides and 
nonpolypeptides that bind polypeptides of the invention, and the binding molecules identified 
thereby. These binding molecules are useful, for example, as agonists and antagonists of the 
polypeptides of the invention. Such agonists and antagonists can be used, in accordance with the 
30 invention, in the therapeutic embodiments described in detail, below. 
This method comprises the steps of: 
contacting polypeptides of the invention with a plurality of molecules; and 
identifying a molecule that binds the polypeptides of the invention. 

The step of contacting the polypeptides of the invention with the plurality of molecules 
35 may be effected in a number of ways. For example, one may contemplate immobilizing the 
polypeptides on a solid support and bringing a solution of the plurality of molecules in contact 
with the immobilized polypeptides. Such a procedure would be akin to an affinity 
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chromatographic process, with the affinity matrix being comprised of the immobilized 
polypeptides of the invention. The molecules having a selective affinity for the polypeptides can 
then be purified by affinity selection. The nature of the solid support, process for attachment of the 
polypeptides to the solid support, solvent, and conditions of the affinity isolation or selection are 
5 largely conventional and well known to those of ordinary skill in the art. 

Alternatively, one may also separate a plurality of polypeptides into substantially separate 
fractions comprising a subset of or individual polypeptides. For instance, one can separate the 
plurality of polypeptides by gel electrophoresis, column chromatography, or like method known to 
those of ordinary skill for the separation of polypeptides. The individual polypeptides can also be 

10 produced by a transformed host cell in such a way as to be expressed on or about its outer surface 
(e.g., a recombinant phage). Individual isolates can then be "probed" by the polypeptides of the 
invention, optionally in the presence of an inducer should one be required for expression, to 
determine if any selective affinity interaction takes place between the polypeptides and the 
individual clone. Prior to contacting the polypeptides with each fraction comprising individual 

15 polypeptides, the polypeptides could first be transferred to a solid support for additional 
convenience. Such a solid support may simply be a piece of filter membrane, such as one made of 
nitrocellulose or nylon. In this manner, positive clones could be identified from a collection of 
transformed host cells of an expression library, which harbor a DNA construct encoding a 
polypeptide having a selective affinity for polypeptides of the invention. Furthermore, the amino 

20 acid sequence of the polypeptide having a selective affinity for the polypeptides of the invention 
can be determined directly by conventional means or the coding sequence of the DNA encoding 
the polypeptide can frequently be determined more conveniently. The primary sequence can then 
be deduced from the corresponding DNA sequence. If the amino acid sequence is to be determined 
from the polypeptide itself, one may use microsequencing techniques. The sequencing technique 

25 may include mass spectroscopy. 

In certain situations, it may be desirable to wash away any unbound polypeptides from a 
mixture of the polypeptides of the invention and the plurality of polypeptides prior to attempting to 
determine or to detect the presence of a selective affinity interaction. Such a wash step may be 
particularly desirable when the polypeptides of the invention or the plurality of polypeptides are 

30 bound to a solid support. 

The plurality of molecules provided according to this method may be provided by way of 
diversity libraries, such as random or combinatorial peptide or nonpeptide libraries which can be 
screened for molecules that specifically bind polypeptides of the invention. Many libraries are 
known in the art that can be used, e.g., chemically synthesized libraries, recombinant (e.g., phage 

35 display libraries), and in vitro translation-based libraries. Examples of chemically synthesized 
libraries are described in Fodor et al., 1991, Science 251:767-773; Houghten et al., 1991, Nature 
354:84-86; Lam et al., 1991, Nature 354:82-84; Medynski, 1994, Bio/Technology 12:709- 
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710;Gallop et al., 1994, J. Medicinal Chemistry 37(9): 1233-1251; Ohlmeyer et al., 1993, Proc. 
Natl. Acad. Sci. USA 90:10922-10926; Erb et al., 1994, Proc. Natl. Acad. Sci. USA 91:11422- 
11426; Houghten et al., 1992, Biotechniques 13:412; Jayawickreme et al., 1994, Proc. Natl. Acad. 
Sci. USA 91:1614-1618; Salmon et al., 1993, Proc. Natl. Acad. Sci. USA 90:11708-11712; PCT 
5 Publication No. WO 93/20242; and Brenner and Lerner, 1992, Proc. Natl. Acad. Sci. USA 
89:5381-5383. 

Examples of phage display libraries are described in Scott and Smith, 1990, Science 
249:386-390; Devlin et al., 1990, Science, 249:404-406; Christian, R. B., et al., 1992, J. Mol. Biol. 
227:711-718); Lenstra, 1992, J. Immunol. Meth. 152:149-157; Kay et al., 1993, Gene 128:59-65; 

10 and PCT Publication No. WO 94/18318 dated Aug. 18, 1994. 

In vitro translation-based libraries include but are not limited to those described in PCT 
Publication No. WO 91/05058 dated Apr. 18, 1991; and Mattheakis et al., 1994, Proc. Natl. Acad. 
Sci. USA 91:9022-9026. 

By way of examples of nonpeptide libraries, a benzodiazepine library (see e.g., Bunin et 

15 al., 1994, Proc. Natl. Acad. Sci. USA 91:4708-4712) can be adapted for use. Peptoid libraries 
(Simon et al., 1992, Proc. Natl. Acad. Sci. USA 89:9367-9371) can also be used. Another example 
of a library that can be used, in which the amide functionalities in peptides have been 
permethylated to generate a chemically transformed combinatorial library, is described by Ostresh 
et al. (1994, Proc. Natl. Acad. Sci. USA 91:11138-11142). 

20 The variety of non-peptide libraries that are useful in the present invention is great. For 

example, Ecker and Crooke, 1995, BioflTechnology 13:351-360 list benzodiazepines, hydantoins, 
piperazinediones, biphenyls, sugar analogs, beta-mercaptoketones, arylacetic acids, 
acylpiperidines, benzopyrans, cubanes, xanthines, aminimides, and oxazolones as among the 
chemical species that form the basis of various libraries. 

25 Non-peptide libraries can be classified broadly into two types: decorated monomers and 

oligomers. Decorated monomer libraries employ a relatively simple scaffold structure upon which 
a variety functional groups is added. Often the scaffold will be a molecule with a known useful 
pharmacological activity. For example, the scaffold might be the benzodiazepine structure. 

Non-peptide oligomer libraries utilize a large number of monomers that are assembled 

30 together in ways that create new shapes that depend on the order of the monomers. Among the 
monomer units that have been used are carbamates, pyrrolinones, and morpholinos. Peptoids, 
peptide-like oligomers in which the side chain is attached to the alpha amino group rather than the 
alpha carbon, form the basis of another version of non-peptide oligomer libraries. The first non- 
peptide oligomer libraries utilized a single type of monomer and thus contained a repeating 

35 backbone. Recent libraries have utilized more than one monomer, giving the libraries added 
flexibility. 

Screening the libraries can be accomplished by any of a variety of commonly known 
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methods. See, e.g., the following references, which disclose screening of peptide libraries: Parmley 
and Smith, 1989, Adv. Exp. Med. Biol. 251:215-218; Scott and Smith, 1990, Science 249:386- 
390; Fowlkes et al., 1992; BioTechniques 13:422-427; Oldenburg et al., 1992, Proc. Natl. Acad. 
Sci. USA 89:5393-5397; Yu et al., 1994, Cell 76:933-945; Staudt et al., 1988, Science 241:577- 
5 580; Bock et al., 1992, Nature 355:564-566; Tuerk et al., 1992, Proc. Natl. Acad. Sci. USA 
89:6988-6992; Ellington et al., 1992, Nature 355:850-852; U.S. Pat. No. 5,096,815, U.S. Pat. No. 
5,223,409, and U.S. Pat. No. 5,198,346, all to Ladner et al.; Rebar and Pabo, 1993, Science 
263:671-673; and CT Publication No. WO 94/18318. 

In a specific embodiment, screening to identify a molecule that binds polypeptides of the 

10 invention can be carried out by contacting the library members with polypeptides of the invention 
immobilized on a solid phase and harvesting those library members that bind to the polypeptides 
of the invention. Examples of such screening methods, termed "panning" techniques are described 
by way of example in Parmley and Smith, 1988, Gene 73:305-318; Fowlkes et al., 1992, 
BioTechniques 13:422-427; PCT Publication No. WO 94/18318; and in references cited herein. 

15 In another embodiment, the two-hybrid system for selecting interacting proteins in yeast 

(Fields and Song, 1989, Nature 340:245-246; Chien et al., 1991, Proc. Natl. Acad. Sci. USA 
88:9578-9582) can be used to identify molecules that specifically bind to polypeptides of the 
invention. 

Where the binding molecule is a polypeptide, the polypeptide can be conveniently selected 
20 from any peptide library, including random peptide libraries, combinatorial peptide libraries, or 
biased peptide libraries. The term "biased" is used herein to mean that the method of generating 
the library is manipulated so as to restrict one or more parameters that govern the diversity of the 
resulting collection of molecules, in this case peptides. 

Thus, a truly random peptide library would generate a collection of peptides in which the 
25 probability of finding a particular amino acid at a given position of the peptide is the same for all 
20 amino acids. A bias can be introduced into the library, however, by specifying, for example, 
that a lysine occur every fifth amino acid or that positions 4, 8, and 9 of a decapeptide library be 
fixed to include only arginine. Clearly, many types of biases can be contemplated, and the present 
invention is not restricted to any particular bias. Furthermore, the present invention contemplates 
30 specific types of peptide libraries, such as phage displayed peptide libraries and those that utilize a 
DNA construct comprising a lambda phage vector with a DNA insert. 

As mentioned above, in the case of a binding molecule that is a polypeptide, the 
polypeptide may have about 6 to less than about 60 amino acid residues, preferably about 6 to 
about 10 amino acid residues, and most preferably, about 6 to about 22 amino acids. In another 
35 embodiment, a binding polypeptide has in the range of 15-100 amino acids, or 20-50 amino acids. 

The selected binding polypeptide can be obtained by chemical synthesis or recombinant 
expression. 
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Other Activities 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention, as a result 
of the ability to stimulate vascular endothelial cell growth, may be employed in treatment for 

5 stimulating re-vascularization of ischemic tissues due to various disease conditions such as 
thrombosis, arteriosclerosis, and other cardiovascular conditions. The polypeptide, 
polynucleotide, agonist, or antagonist of the present invention may also be employed to stimulate 
angiogenesis and limb regeneration, as discussed above. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may also be 

10 employed for treating wounds due to injuries, burns, post-operative tissue repair, and ulcers since 
they are mitogenic to various cells of different origins, such as fibroblast cells and skeletal muscle 
cells, and therefore, facilitate the repair or replacement of damaged or diseased tissue. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may also be 
employed stimulate neuronal growth and to treat and prevent neuronal damage which occurs in 

15 certain neuronal disorders or neurodegenerative conditions such as Alzheimer's disease, 
Parkinson's disease, and AIDS-related complex. A polypeptide, polynucleotide, agonist, or 
antagonist of the present invention may have the ability to stimulate chondrocyte growth, 
therefore, they may be employed to enhance bone and periodontal regeneration and aid in tissue 
transplants or bone grafts. 

20 A polypeptide, polynucleotide, agonist, or antagonist of the present invention may be also 

be employed to prevent skin aging due to sunburn by stimulating keratinocyte growth. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may also be 
employed for preventing hair loss, since FGF family members activate hair-forming cells and 
promotes melanocyte growth. Along the same lines, a polypeptide, polynucleotide, agonist, or 
25 antagonist of the present invention may be employed to stimulate growth and differentiation of 
hematopoietic cells and bone marrow cells when used in combination with other cytokines. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may also be 
employed to maintain organs before transplantation or for supporting cell culture of primary 
tissues. A polypeptide, polynucleotide, agonist, or antagonist of the present invention may also be 
30 employed for inducing tissue of mesodermal origin to differentiate in early embryos. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may also 
increase or decrease the differentiation or proliferation of embryonic stem cells, besides, as 
discussed above, hematopoietic lineage. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may also be 
35 used to modulate mammalian characteristics, such as body height, weight, hair color, eye color, 
skin, percentage of adipose tissue, pigmentation, size, and shape (e.g., cosmetic surgery). 
Similarly, a polypeptide, polynucleotide, agonist, or antagonist of the present invention may be 
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used to modulate mammalian metabolism affecting catabolism, anabolism, processing, utilization, 
and storage of energy. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may be used 
to change a mammai's mental state or physical state by influencing biorhythms, caricadic rhythms, 
5 depression (including depressive disorders), tendency for violence, tolerance for pain, reproductive 
capabilities (preferably by Activin or Inhibin-like activity), hormonal or endocrine levels, appetite, 
libido, memory, stress, or other cognitive qualities. 

A polypeptide, polynucleotide, agonist, or antagonist of the present invention may also be 
used as a food additive or preservative, such as to increase or decrease storage capabilities, fat 
10 content, lipid, protein, carbohydrate, vitamins, minerals, cofactors or other nutritional components. 

The above-recited applications have uses in a wide variety of hosts. Such hosts include, 
but are not limited to, human, murine, rabbit, goat, guinea pig, camel, horse, mouse, rat, hamster, 
pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non-human primate, and human. In specific 
embodiments, the host is a mouse, rabbit, goat, guinea pig, chicken, rat, hamster, pig, sheep, dog 
15 or cat. In preferred embodiments, the host is a mammal. In most preferred embodiments, the host 
is a human. 

Other Preferred Embodiments 

Other preferred embodiments of the claimed invention include an isolated nucleic acid 

20 molecule comprising a nucleotide sequence which is at least 95% identical to a sequence of at least 
about 50 contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X or the 
complementary strand thereto, the nucleotide sequence as defined in Table IB or columns 8 and 9 
of Table 2 or the complementary strand thereto, and/or cDNA contained in ATCC Deposit No:Z. 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous nucleotides 

25 is included in the nucleotide sequence of the portion of SEQ ID NO:X as defined in column 5, 
"ORF (From-To)", in Table 1B.1. 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous nucleotides 
is included in the nucleotide sequence of the portion of SEQ ID NO:X as defined in columns 8 and 
9, "NT From" and "NT To" respectively, in Table 2. 

30 Also preferred is an isolated nucleic acid molecule comprising a nucleotide sequence 

which is at least 95% identical to a sequence of at least about 150 contiguous nucleotides in the 
nucleotide sequence of SEQ ID NO:X or the complementary strand thereto, the nucleotide 
sequence as defined in Table IB or columns 8 and 9 of Table 2 or the complementary strand 
thereto, and/or cDNA contained in ATCC Deposit No:Z. 

35 Further preferred is an isolated nucleic acid molecule comprising a nucleotide sequence 

which is at least 95% identical to a sequence of at least about 500 contiguous nucleotides in the 
nucleotide sequence of SEQ ID NO:X or the complementary strand thereto, the nucleotide 
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sequence as defined in Table IB or columns 8 and 9 of Table 2 or the complementary strand 
thereto, and/or cDNA contained in ATCC Deposit No:Z. 

A further preferred embodiment is a nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to the nucleotide sequence of the portion of SEQ ID 
NO:X defined in column 5, "ORF (From-To)", in Table 1B.1. 

A further preferred embodiment is a nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to the nucleotide sequence of the portion of SEQ ID 
NO:X defined in columns 8 and 9, "NT From" and "NT To", respectively, in Table 2. 

A further preferred embodiment is an isolated nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to the complete nucleotide sequence of SEQ 
ID NO:X or the complementary strand thereto, the nucleotide sequence as defined in column 5 of 
Table iB.l or columns 8 and 9 of Table 2 or the complementary strand thereto, and/or cDNA 
contained in ATCC Deposit No:Z. 

Also preferred is an isolated nucleic acid molecule which hybridizes under stringent 
hybridization conditions to a nucleic acid molecule comprising a nucleotide sequence of SEQ ID 
NO:X or the complementary strand thereto, the nucleotide sequence as defined in column 5 of 
Table IB.l or columns 8 and 9 of Table 2 or the complementary strand thereto, and/or cDNA 
contained in ATCC Deposit No:Z, wherein said nucleic acid molecule which hybridizes does not 
hybridize under stringent hybridization conditions to a nucleic acid molecule having a nucleotide 
sequence consisting of only A residues or of only T residues. 

Also preferred is a composition of matter comprising a DNA molecule which comprises 
the cDNA contained in ATCC Deposit No:Z. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide sequence 
which is at least 95% identical to a sequence of at least 50 contiguous nucleotides of the cDNA 
sequence contained in ATCC Deposit No:Z. 

Also preferred is an isolated nucleic acid molecule, wherein said sequence of at least 50 
contiguous nucleotides is included in the nucleotide sequence of an open reading frame sequence 
encoded by cDNA contained in ATCC Deposit No:Z. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide sequence 
which is at least 95% identical to sequence of at least 150 contiguous nucleotides in the nucleotide 
sequence encoded by cDNA contained in ATCC Deposit No:Z. 

A further preferred embodiment is an isolated nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to sequence of at least 500 contiguous 
nucleotides in the nucleotide sequence encoded by cDNA contained in ATCC Deposit No:Z. 

A further preferred embodiment is an isolated nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to the complete nucleotide sequence encoded 
by cDNA contained in ATCC Deposit No:Z. 
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A further preferred embodiment is a method for detecting in a biological sample a nucleic 
acid molecule comprising a nucleotide sequence which is at least 95% identical to a sequence of at 
least 50 contiguous nucleotides in a sequence selected from the group consisting of: a nucleotide 
sequence of SEQ ID NO:X or the complementary strand thereto; the nucleotide sequence as 
5 defined in column 5 of Table 1B.1 or columns 8 and 9 of Table 2 or the complementary strand 
thereto; and a nucleotide sequence encoded by cDNA contained in ATCC Deposit No:Z; which 
method comprises a step of comparing a nucleotide sequence of at least one nucleic acid molecule 
in said sample with a sequence selected from said group and determining whether the sequence of 
said nucleic acid molecule in said sample is at least 95% identical to said selected sequence. 

10 Also preferred is the above method wherein said step of comparing sequences comprises 

determining the extent of nucleic acid hybridization between nucleic acid molecules in said sample 
and a nucleic acid molecule comprising said sequence selected from said group. Similarly, also 
preferred is the above method wherein said step of comparing sequences is performed by 
comparing the nucleotide sequence determined from a nucleic acid molecule in said sample with 

15 said sequence selected from said group. The nucleic acid molecules can comprise DNA molecules 
or RNA molecules. 

A further preferred embodiment is a method for identifying the species, tissue or cell type 
of a biological sample which method comprises a step of detecting nucleic acid molecules in said 
sample, if any, comprising a nucleotide sequence that is at least 95% identical to a sequence of at 

20 least 50 contiguous nucleotides in a sequence selected from the group consisting of: a nucleotide 
sequence of SEQ ID NO:X or the complementary strand thereto; the nucleotide sequence as 
defined in column 5 of Table 1B.1 or columns 8 and 9 of Table 2 or the complementary strand 
thereto; and a nucleotide sequence of the cDNA contained in ATCC Deposit No:Z. 

The method for identifying the species, tissue or cell type of a biological sample can 

25 comprise a step of detecting nucleic acid molecules comprising a nucleotide sequence in a panel of 
at least two nucleotide sequences, wherein at least one sequence in said panel is at least 95% 
identical to a sequence of at least 50 contiguous nucleotides in a sequence selected from said 
group. 

Also preferred is a method for diagnosing in a subject a pathological condition associated 
30 with abnormal structure or expression of a nucleotide sequence of SEQ ID NO:X or the 
complementary strand thereto; the nucleotide sequence as defined in column 5 of Table 1B.1 or 
columns 8 and 9 of Table 2 or the complementary strand thereto; or the cDNA contained in ATCC 
Deposit No:Z which encodes a protein, wherein the method comprises a step of detecting in a 
biological sample obtained from said subject nucleic acid molecules, if any, comprising a 
35 nucleotide sequence that is at least 95% identical to a sequence of at least 50 contiguous 
nucleotides in a sequence selected from the group consisting of: a nucleotide sequence of SEQ ID 
NO.X or the complementary strand thereto; the nucleotide sequence as defined in column 5 of 
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Table 1B.1 or columns 8 and 9 of Table 2 or the complementary strand thereto; and a nucleotide 

sequence of cDNA contained in ATCC Deposit No:Z. 

The method for diagnosing a pathological condition can comprise a step of detecting 

nucleic acid molecules comprising a nucleotide sequence in a panel of at least two nucleotide 
5 sequences, wherein at least one sequence in said panel is at least 95% identical to a sequence of at 

least 50 contiguous nucleotides in a sequence selected from said group. 

Also preferred is a composition of matter comprising isolated nucleic acid molecules 

wherein the nucleotide sequences of said nucleic acid molecules comprise a panel of at least two 

nucleotide sequences, wherein at least one sequence in said panel is at least 95% identical to a 
10 sequence of at least 50 contiguous nucleotides in a sequence selected from the group consisting of: 

a nucleotide sequence of SEQ ID NO:X or the complementary strand thereto; the nucleotide 

sequence as defined in column 5 of Table 1B.1 or columns 8 and 9 of Table 2 or the 

complementary strand thereto; and a nucleotide sequence encoded by cDNA contained in ATCC 

Deposit No:Z. The nucleic acid molecules can comprise DNA molecules or RNA molecules. 
15 Also preferred is a composition of matter comprising isolated nucleic acid molecules 

wherein the nucleotide sequences of said nucleic acid molecules comprise a DNA microarray or 

"chip" of at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 40, 50, 100, 150, 200, 250, 300, 500, 

1000, 2000, 3000, or 4000 nucleotide sequences, wherein at least one sequence in said DNA 

microarray or "chip" is at least 95% identical to a sequence of at least 50 contiguous nucleotides in 
20 a sequence selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X wherein 

X is any integer as defined in Table 1 A and/or IB; and a nucleotide sequence encoded by a human 

cDNA clone identified by a cDNA "Clone ID" in Table 1 A and/or IB. 

Also preferred is an isolated polypeptide comprising an amino acid sequence at least 90% 

identical to a sequence of at least about 10 contiguous amino acids in the polypeptide sequence of 
25 SEQ ID NO: Y; a polypeptide encoded by SEQ ID NO:X or the complementary strand thereto; the 

polypeptide encoded by the nucleotide sequence as defined in columns 8 and 9 of Table 2; and/or 

a polypeptide encoded by cDNA contained in ATCC Deposit No:Z. 

Also preferred is an isolated polypeptide comprising an amino acid sequence at least 95% 

identical to a sequence of at least about 30 contiguous amino acids in the amino acid sequence of 
30 SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X or the complementary strand thereto; the 

polypeptide encoded by the nucleotide sequence as defined in columns 8 and 9 of Table 2; and/or 

a polypeptide encoded by cDNA contained in ATCC Deposit No:Z. 

Further preferred is an isolated polypeptide comprising an amino acid sequence at least 

95% identical to a sequence of at least about 100 contiguous amino acids in the amino acid 
35 sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X or the complementary strand 

thereto; the polypeptide encoded by the nucleotide sequence as defined in columns 8 and 9 of 

Table 2; and/or a polypeptide encoded by cDNA contained in ATCC Deposit No:Z. 
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Further preferred is an isolated polypeptide comprising an amino acid sequence at least 
95% identical to the complete amino acid sequence of SEQ ID NO:Y; a polypeptide encoded by 
SEQ ID NO:X or the complementary strand thereto; the polypeptide encoded by the nucleotide 
sequence as defined in columns 8 and 9 of Table 2; and/or a polypeptide encoded by cDNA 
5 contained in ATCC Deposit No:Z. 

Further preferred is an isolated polypeptide comprising an amino acid sequence at least 
90% identical to a sequence of at least about 10 contiguous amino acids in the complete amino 
acid sequence of a polypeptide encoded by contained in ATCC Deposit No:Z 

Also preferred is a polypeptide wherein said sequence of contiguous amino acids is 
10 included in the amino acid sequence of a portion of said polypeptide encoded by cDNA contained 
in ATCC Deposit No:Z; a polypeptide encoded by SEQ ID NO:X or the complementary strand 
thereto; the polypeptide encoded by the nucleotide sequence as defined in columns 8 and 9 of 
Table 2; and/or the polypeptide sequence of SEQ ID NO: Y. 

Also preferred is an isolated polypeptide comprising an amino acid sequence at least 95% 
15 identical to a sequence of at least about 30 contiguous amino acids in the amino acid sequence of a 
polypeptide encoded by the cDNA contained in ATCC Deposit No:Z. 

Also preferred is an isolated polypeptide comprising an amino acid sequence at least 95% 
identical to a sequence of at least about 100 contiguous amino acids in the amino acid sequence of 
a polypeptide encoded by cDNA contained in ATCC Deposit No:Z. 
20 Also preferred is an isolated polypeptide comprising an amino acid sequence at least 95% 

identical to the amino acid sequence of a polypeptide encoded by the cDNA contained in ATCC 
Deposit No:Z. 

Further preferred is an isolated antibody which binds specifically to a polypeptide 
comprising an amino acid sequence that is at least 90% identical to a sequence of at least 10 

25 contiguous amino acids in a sequence selected from the group consisting of: a polypeptide 
sequence of SEQ ID NO: Y; a polypeptide encoded by SEQ ID NO:X or the complementary strand 
thereto; the polypeptide encoded by the nucleotide sequence as defined in columns 8 and 9 of 
Table 2; and a polypeptide encoded by the cDN A contained in ATCC Deposit No:Z. 

Further preferred is a method for detecting in a biological sample a polypeptide 

30 comprising an amino acid sequence which is at least 90% identical to a sequence of at least 10 
contiguous amino acids in a sequence selected from the group consisting of: a polypeptide 
sequence of SEQ ID NO: Y; a polypeptide encoded by SEQ ID NO:X or the complementary strand 
thereto; the polypeptide encoded by the nucleotide sequence as defined in columns 8 and 9 of 
Table 2; and a polypeptide encoded by the cDNA contained in ATCC Deposit No:Z; which 

35 method comprises a step of comparing an amino acid sequence of at least one polypeptide 
molecule in said sample with a sequence selected from said group and determining whether the 
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sequence of said polypeptide molecule in said sample is at least 90% identical to said sequence of 
at least 10 contiguous amino acids. 

Also preferred is the above method wherein said step of comparing an amino acid 
sequence of at least one polypeptide molecule in said sample with a sequence selected from said 
group comprises determining the extent of specific binding of polypeptides in said sample to an 
antibody which binds specifically to a polypeptide comprising an amino acid sequence that is at 
least 90% identical to a sequence of at least 10 contiguous amino acids in a sequence selected from 
the group consisting of: a polypeptide sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ 
ID NO:X or the complementary strand thereto; the polypeptide encoded by the nucleotide 
sequence as defined in columns 8 and 9 of Table 2; and a polypeptide encoded by the cDNA 
contained in ATCC Deposit No:Z. 

Also preferred is the above method wherein said step of comparing sequences is 
performed by comparing the amino acid sequence determined from a polypeptide molecule in said 
sample with said sequence selected from said group. 

Also preferred is a method for identifying the species, tissue or cell type of a biological 
sample which method comprises a step of detecting polypeptide molecules in said sample, if any, 
comprising an amino acid sequence that is at least 90% identical to a sequence of at least 10 
contiguous amino acids in a sequence selected from the group consisting of: polypeptide sequence 
of SEQ ID NO:Y; a polypeptide encoded by SEQ ED NO:X or the complementary strand thereto; 
the polypeptide encoded by the nucleotide sequence as defined in columns 8 and 9 of Table 2; and 
a polypeptide encoded by the cDNA contained in ATCC Deposit No:Z. 

Also preferred is the above method for identifying the species, tissue or cell type of a 
biological sample, which method comprises a step of detecting polypeptide molecules comprising 
an amino acid sequence in a panel of at least two amino acid sequences, wherein at least one 
sequence in said panel is at least 90% identical to a sequence of at least 10 contiguous amino acids 
in a sequence selected from the above group. 

Also preferred is a method for diagnosing in a subject a pathological condition associated 
with abnormal structure or expression of a nucleic acid sequence identified in Table 1A, IB or 
Table 2 encoding a polypeptide, which method comprises a step of detecting in a biological 
sample obtained from said subject polypeptide molecules comprising an amino acid sequence in a 
panel of at least two amino acid sequences, wherein at least one sequence in said panel is at least 
90% identical to a sequence of at least 10 contiguous amino acids in a sequence selected from the 
group consisting of: polypeptide sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID 
NO:X or the complementary strand thereto; the polypeptide encoded by the nucleotide sequence as 
defined in columns 8 and 9 of Table 2; and a polypeptide encoded by the cDNA contained in 
ATCC Deposit No:Z. 
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In any of these methods, the step of detecting said polypeptide molecules includes using 
an antibody. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide sequence 
which is at least 95% identical to a nucleotide sequence encoding a polypeptide wherein said 
5 polypeptide comprises an amino acid sequence that is at least 90% identical to a sequence of at 
least 10 contiguous amino acids in a sequence selected from the group consisting of: polypeptide 
sequence of SEQ ID NO:Y; a polypeptide encoded by SEQ ID NO:X or the complementary strand 
thereto; the polypeptide encoded by the nucleotide sequence as defined in columns 8 and 9 of 
Table 2; and a polypeptide encoded by the cDNA contained in ATCC Deposit No:Z. 
10 Also preferred is an isolated nucleic acid molecule, wherein said nucleotide sequence 

encoding a polypeptide has been optimized for expression of said polypeptide in a prokaryotic 
host. 

Also preferred is a polypeptide molecule, wherein said polypeptide comprises an amino 

acid sequence selected from the group consisting of: polypeptide sequence of SEQ ID NO:Y; a 
15 polypeptide encoded by SEQ ID NO:X or the complementary strand thereto; the polypeptide 

encoded by the nucleotide sequence as defined in columns 8 and 9 of Table 2; and a polypeptide 

encoded by the cDNA contained in ATCC Deposit No:Z. 

Further preferred is a method of making a recombinant vector comprising inserting any of 

the above isolated nucleic acid molecule into a vector. Also preferred is the recombinant vector 
20 produced by this method. Also preferred is a method of making a recombinant host cell 

comprising introducing the vector into a host cell, as well as the recombinant host cell produced by 

this method. 

Also preferred is a method of making an isolated polypeptide comprising culturing this 
recombinant host cell under conditions such that said polypeptide is expressed and recovering said 

25 polypeptide. Also preferred is this method of making an isolated polypeptide, wherein said 
recombinant host cell is a eukaryotic cell and said polypeptide is a human protein comprising an 
amino acid sequence selected from the group consisting of: polypeptide sequence of SEQ ID 
NO:Y; a polypeptide encoded by SEQ ID NO:X or the complementary strand thereto; the 
polypeptide encoded by the nucleotide sequence as defined in columns 8 and 9 of Table 2; and a 

30 polypeptide encoded by the cDNA contained in ATCC Deposit No:Z. The isolated polypeptide 
produced by this method is also preferred. 

Also preferred is a method of treatment of an individual in need of an increased level of a 
protein activity, which method comprises administering to such an individual a Therapeutic 
comprising an amount of an isolated polypeptide, polynucleotide, immunogenic fragment or 

35 analogue thereof, binding agent, antibody, or antigen binding fragment of the claimed invention 
effective to increase the level of said protein activity in said individual. 
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Also preferred is a method of treatment of an individual in need of a decreased level of a 
protein activity, which method comprised administering to such an individual a Therapeutic 
comprising an amount of an isolated polypeptide, polynucleotide, immunogenic fragment or 
analogue thereof, binding agent, antibody, or antigen binding fragment of the claimed invention 
5 effective to decrease the level of said protein activity in said individual. 

Also preferred is a method of treatment of an individual in need of a specific delivery of 
toxic compositions to diseased cells (e.g., tumors, leukemias or lymphomas), which method 
comprises administering to such an individual a Therapeutic comprising an amount of an isolated 
polypeptide of the invention, including, but not limited to a binding agent, or antibody of the 
10 claimed invention that are associated with toxin or cytotoxic prodrugs. 

Having generally described the invention, the same will be more readily understood by 
reference to the following examples, which are provided by way of illustration and are not 
intended as limiting. 

1 5 Description of Table 6 

Table 6 summarizes some of the ATCC Deposits, Deposit dates, and ATCC designation 
numbers of deposits made with the ATCC in connection with the present application. These 
deposits were made in addition to those described in the Table 1 A. 



Table 6 

ATCC Deposits 


Deposit Date 


ATCC Designation Number 


LP01.LPO2.LPO3.LP04, 
LP05, LP06, LP07, LP08, 
LP09,LP10,LP11, 


May-20-97 


209059, 209060, 209061, 209062, 209063, 
209064, 209065, 209066, 209067, 209068, 
209069 


LP12 


Jan- 12-98 


209579 


LP13 


Jan-12-98 


209578 


LP14 


Jul-16-98 


203067 


LP15 


Jul-16-98 


203068 | 


LP16 


Feb- 1-99 


203609 L\ 


LP17 


Feb-1-99 


203610 j 


LP20 


Nov-17-98 


203485 


LP21 


Jun- 18-99 


PTA-252 


LP22 


Jun-18-99 


PTA-253 


LP23 


Dec-22-99 


PTA-1081 
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Examples 

Example 1: Isolation of a Selected cDNA Clone From the Deposited Sample 

5 Each ATCC Deposit No:Z is contained in a plasmid vector. Table 7 identifies the vectors 

used to construct the cDNA library from which each clone was isolated. In many cases, the vector 
used to construct the library is a phage vector from which a plasmid has been excised. The 
following correlates the related plasmid for each phage vector used in constructing the cDNA 
library. For example, where a particular clone is identified in Table 7 as being isolated in the 
10 vector "Lambda Zap" the corresponding deposited clone is in "pBluescript." 

Vector Used to Construct Library Corresponding Deposite d Plasmid 
Lambda Zap pBluescript (pBS) 

Uni-Zap XR pBluescript (pBS) 

Zap Express pBK 
15 lafmid B A plafmid B A 

pSportl pSportl 
pCMVSport 2.0 pCMVSport 2.0 

pCMVSport 3.0 pCMVSport 3.0 

pCR 0 2.1 pCR®2.1 
20 Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap XR (U.S. 

Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 5,128,256 and 5,286,636), 
pBluescript (pBS) (Short, J. M. et al., Nucleic Acids Res. 16:7583-7600 (1988); Alting-Mees, M. 
A. and Short, J. M., Nucleic Acids Res. 17:9494 (1989)) and pBK (Alting-Mees, M. A. et al., 
Strategies 5:58-61 (1992)) are commercially available from Stratagene Cloning Systems, Inc., 
25 1 101 1 N. Torrey Pines Road, La Jolla, CA, 92037. pBS contains an ampicillin resistance gene and 
pBK contains a neomycin resistance gene. Both can be transformed into E. coli strain XL-1 Blue, 
also available from Stratagene. pBS comes in 4 forms SK+, SK-, KS+ and KS. The S and K 
refers to the orientation of the polylinker to the T7 and T3 primer sequences which flank the 
polylinker region ("S" is for Sad and M K" is for Kpnl which are the first sites on each respective 
30 end of the linker). or "-" refer to the orientation of the f 1 origin of replication ("ori"), such that 
in one orientation, single stranded rescue initiated from the f I ori generates sense strand DNA and 
in the other, antisense. 

Vectors pSportl, pCMVSport 2.0 and pCMVSport 3.0, were obtained from Life 
Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors contain an 
35 ampicillin resistance gene and may be transformed into E. coli strain DH10B, also available from 
Life Technologies. (See, for instance, Gruber, C. E., et al., Focus 15:59 (1993)). Vector lafmid 
BA (Bento Soares, Columbia University, NY) contains an ampicillin resistance gene and can be 
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transformed into E. coli strain XL-1 Blue. Vector pCR®2.1, which is available from Invitrogen, 
1600 Faraday Avenue, Carlsbad, CA 92008, contains an ampicillin resistance gene and may be 
transformed into E. coli strain DH10B, available from Life Technologies. (See, for instance, 
Clark, J. M., Nuc. Acids Res. 16:9677-9686 (1988) and Mead, D. et al., Bio/Technology 9: 
5 (1991)). Preferably, a polynucleotide of the present invention does not comprise the phage vector 
sequences identified for the particular clone in Table 7, as well as the corresponding plasmid 
vector sequences designated above. 

The deposited material in the sample assigned the ATCC Deposit Number cited by 
reference to Table 1 A, Table 2, Table 6 and Table 7 for any given cDNA clone also may contain 
10 one or more additional plasmids, each comprising a cDNA clone different from that given clone. 
Thus, deposits sharing the same ATCC Deposit Number contain at least a plasmid for each ATCC 
Deposit No:Z. 

TABLE 7 



Libraries owned Hv retainer 


uaiaiog inscription 


Vector 


ATCC 
Deposit 


HUKA HUKB HUKC HUKD 
HUKEHUKFHUKG 


W 1 1 man T ]t(*r\r\f> PannAi* 

i lujiiai j uicnne v^ancer 


-Lambda ZAP 11 


LP01 


HCNAHCNB 


Human Colon 


Lambda Zap II 


LP01 


HFFA 


Human Fetal Brain, random 
primed 


Lambda Zap II 


LP01 


HTWA 


Resting T-Cell 


Lambda ZAP II 


LP01 


HBQA 


Early Stage Human Brain, 
random primed 


Lambda ZAP U 


LP01 


HLMB HLMF HLMG HLMH 
HLMI HLMJ HLMM HLMN 


breast lymph node CDNA 
library 


Lambda ZAP II 


LP01 


HCQAHCQB 


human colon cancer 


Lamda ZAP II 


LP01 


HMEA HMEC HMED HMEE 
HMEFHMEG HMEIHMEJ 
HMEKHMEL 


Human Microvascular 
Endothelial Cells, fract. A 


Lambda ZAP II 


LP01 


HUSA HUSC 


Human Umbilical Vein 
Endothelial Cells, fract. A 


Lambda ZAP II 


LP01 


HLQA HLQB 


Hepatocellular Tumor 


Lambda ZAP II 


LP01 


HHGA HHGB HHGC HHGD 


Hemangiopericytoma 


Lambda ZAP II 


LP01 


HSDM 


Human Striatum Depression, re- 
rescue 


Lambda ZAP II 


LP01 


HUSH 


H Umbilical Vein Endothelial 
Cells, frac A, re-excision 


Lambda ZAP II 


LP01 


HSGS 


Salivary gland, subtracted 


Lambda ZAP II 


LP01 


HFXA HFXB HFXC HFXD 
HFXE HFXF HFXG HFXH 


Brain frontal cortex 


Lambda ZAP II 


LP01 


HPQA HPQB HPQC 


PERM TF274 


Lambda ZAP II 


LP01 


HFXJHFXK 


Brain Frontal Cortex, re-excision 


Lambda ZAP II 


LP01 


HCWA HCWB HCWC HCWD 
HCWE HCWF HCWG HCWH 
HCW1 HCWJ HCWK 


CD34 positive cells (Cord 
Blood) 


ZAP Express 


LP02 


HCUA HCUB HCUC ( 


CD34 depleted Buffy Coat : 


ZAP Express 


LP02 
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T ihrarip^ owned bv Catalog 


Catalog Description 


Vector 


ATCC 
Deposit 




(Cord Blood) 






HRSM 


A-14 cell line 


ZAP Express 


LP02 


UDOA 


A 1 -CELL LINE 


ZAP Express 


LP02 


HPT m HPT TF HPT IF HCUG 
vw^vjvj ri\^\jsZi xzv^LJi iivxw 

HCUHHCUl 


CD34 denleted Buffv Coat 
(Cord Blood), re-excision 


ZAP Express 


LP02 


rixJAxl ntJAr xxDAVJ 


H Whole Brain #2 re-excision 


ZAP Express 


LP02 


LlivL-lVl 


I 8 cell line 

M—J KJ VWII Mill* 


ZAP Express 


LP02 


upvA t-tryr iroyr HBXD 

nJDyVr\ XIOAD ITD/Vv- xiJJyVJU' 


Human Whole Brain #2 - Olieo 
dT> 1.5Kb 


ZAP Express 


LP02 


uitda HTTTiR HI TDP 
nui/n nufD nui/V/ 


Testes 


ZAP Express 


LP02 


HHTM HHTN HHTO 


H. hypothalamus, frac A;re- 

pvrictnn 


ZAP Express 


LP02 


HHTL 


H. hypothalamus, frac A 


ZAP Express 


LP02 


HAbA HAoD 


Human /vauii opieen 






HFKC HFKD HFKE HFHF 
HFKG 


Human Fetal Kidney 


Uni-ZAP XR 


LP03 


HE8A HE8B HE8C HE8D 
HE8E HE8F HE8M HE8N 


Human o Week Whole Jbmoryo 


Tt_; 7AD VD 


T POA 


HGBA HGBD HGBE HGBF 
unnr. uriRH wriRT 


Human Uall JtJ ladder 


TTni 7AP YR 
UIlr6ni AK 


T POA 1 


tn u a UT T-TR HT HP HI HD 
ruunj\ ni^rxD nj-»n.v^ i\ju>n±j 

HLHE HLHF HLHG HLHH 

HLHQ 


Human FV*tal 1 imp 111 


Uni-ZAP XR 


LP03 | 


irpxyf a TJPA/TR HPMP HPMD 

HPME HPMF HPMG HPMH 


Human Plappnta 
0 11111x11 J i lavCllla 


Uni-ZAP XR 

V-^ 111 Lai \-l /»*\ 


LP03 


TjpD A HPDP HPPP HPPD 
Hi K/\ rlrJvD rix ix ririSAJ 


HiimQn PrnctfltP 

riuiiiaii i ru&iaic 


Uni-ZAP XR 

VJ 111 1-uu /Vl\ 


LP03 


HSIA HSIC HSID HSEE 


Human Adult Small Intestine 


Uni-ZAP XR 


LP03 


HTEA HTEB HTEC HTED 

TjTCC UTTJU VTTT+n T4TT7T4 

H 1 tic H 1 xir H 1 c-O ri 1 JSH 
HTEI HTEJ HTEK 


Human Testes 


T T * 7 AD YT? 


i DA'l 
LrUJ 


HTPA HTPB HTPC HTPD 
HI re 


Human Pancreas Tumor 


Uni-ZAP XR 


LP03 


HTTA HTTB HTTC HTTD 
HI lcnl 1 r 


Human Testes Tumor 


Uni-ZAP XR 


LP03 j 


HAPA HAPB HAPC HAPM 


Human Adult Pulmonary 


Uni-ZAP XR 


LP03 


HETA HETB HETC HETD 
HETE HETF HETG HETH 
HETI 


Human Endometrial Tumor 


TTni 7AD VD 
uni -Z^Ar AK 


T PPA 


T T» I'r* 1 !'^ T TT T TT II <|\ T TT TT" *f~* 

HHFB HHFC HHFD HHFE 
HHFF HHFG HHFH HHFI 


Human Fetal Heart 


1 7Ap YD 
Uni-ZAr AK 


i ppa 


T TT TTVr* T TT TT>/"t T TT TTYr\ I TT TT>T? 

HHPB HHPC HHPD HHFE 
TTTj-pp uLjpr; i-n-TPH 


Human Hippocampus 


TT^; 7AP YD 
Uni-AAi AK 


i pn^ 


HCEl HCE2 HCE3 HCE4 
HCE5 HCEB HCEC HCED 
HCEE HCEF HCEG 


Human Cerebellum 


Uni-ZAP XR 


LP03 


HUVB HUVC HUVD HUVE 


Human Umbilical Vein, Endo. 
remake 


Uni-ZAP XR 


LP03 


HSTA HSTB HSTC HSTD 


Human Skin Tumor 


Uni-ZAP XR 


LP03 


HTAA HTAB HTAC HTAD 
HTAE 


Human Activated T-Cells 


Uni-ZAP XR 


LP03 
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Libraries owned by Catalog I 


Catalog Description 


Vector 


ATCC 

Deposit 


HFEA HFEB HFEC 


Human Fetal Epithelium (Skin) 


Uni-ZAPXR 


LP03 


HJPA HJPB HJPC HJPD 


HUMAN JURKAT 
MEMBRANE BOUND 
POLYSOMES 


Uni-ZAP XR 


LP03 


HESA 


Human epithelioid sarcoma 


t t • >7__ YD ! 

Uni-Zap aK 


i Dm 
LrUJ 


HLT A HLTB HLTC HLTD 
HLTEHLTF 


Human T-Cell Lymphoma 


Uni-ZAPXR 


LP03 


HFTA HFTB HFTC HFTD 


Human Fetal Dura Mater 


Uni-ZAPXR 


LP03 


HRDA HRDB HRDC HRDD 
HRDEHRDF 


Human Rhabdomyosarcoma 


Uni-ZAP XR 


LP03 


HCAA HCAB HCAC 


Cem cells cyclohexamide treated 


Uni-ZAP XR 


LP03 


HRG A HRGB HRGC HRGD 


Raji Cells, cyclohexamide 
treated 


Uni-ZAP XR 


LP03 


HSUA HSUB HSUC HSUM 


Supt Cells, cyclohexamide 
treated 


Uni-ZAP XR 


LP03 


HT4AHT4C HT4D 


Activated T-Ceils, 12 hrs. 


Uni-ZAP XR 


LP03 


HE9A HE9B HE9C HE9D 
HE9E HE9F HE9G HE9H 
HE9M HE9N 


Nine Week Old Early Stage 
Human 


Uni-ZAP XR 


LP03 


HATA HATB HATC HATD 
HATE 


Human Adrenal Gland Tumor 


T T * T A T» VF> 

Uni-ZAP XR 


t "DAI 


HT5A 


Activated T-Cells, 24 hrs. 


Uni-ZAP XR 


LP03 


HFGA HFGM 


Human Fetal Brain 


Uni-ZAP XR 


LrVi 


HNEA HNEB HNEC HNED 
HNEE 


Human Neutrophil 


Uni-ZAP XR 


LP03 


HBGB HBGD 


Human Primary Breast Cancer 


Uni-ZAP XR 


LP03 


HBNA HBNB 


Human Normal Breast 


Uni-ZAP XR 


LP03 


HCAS 


Cem Cells, cyclohexamide 
treated, subtra 


Uni-ZAP XR 


LP03 


HHPS 


Human Hippocampus, 
subtracted 


pBS 


LP03 


HKCS HKCU 


Human Colon Cancer, 
subtracted 


pBS 


LP03 


HRGS 


Raji cells, cyclohexamide 
treated, subtracted 


pBS 


LP03 


HSUT 


Supt cells, cyclohexamide 
treated, differentially expressed 


pBS 


LP03 


HT4S 


Activated T-Cells, 12 hrs, 
subtracted 


Uni-ZAP XR 


LP03 


HCDA HCDB HCDC HCDD 
HCDE 


Human Chondrosarcoma 


Uni-ZAP XR 


LP03 


HOAA HOAB HOAC 


Human Osteosarcoma 


Uni-ZAP XR 


LP03 


HTLA HTLB HTLC HTLD 
HTLEHTLF 


Human adult testis, large inserts 


Uni-ZAP XR 


LP03 


HLMA HLMC HLMD 


Breast Lymph node cDNA 
library 


Uni-ZAP XR 


LP03 


H6EA H6EB H6EC 


HL-60, PMA 4H 


Uni-ZAP XR 


LP03 


HTXA HTXB HTXC HTXD 
HTXE HTXF HTXG HTXH 


Activated T-Cell 
(12hs)/Thiouridine labelledEco 


Uni-ZAP XR 


LP03 


HNFA HNFB HNFC HNFD 


Human Neutrophil, Activated 


Uni-ZAP XR 


LP03 
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Libraries owned by Catalog 


Catalog Description 


Vector 


ATCC 
Deposit 


HNFEHNFF HNFG HNFH 
HNFJ 








HTOB HTOC 


HUMAN TONSILS, 


Uni-ZAPXR 


LP03 


HMGB 


riurnan ud jvioo j coniroi 
'rapfinn T 


Uni-ZAP XR 

Will Wi u 


LP03 


HOPB 


Human OB HOS control fraction 
I 


Uni-ZAPXR 


LP03 


HORB 


y„ man OR HO^ tTpatpd (\0 nM 
F? i fraction I 


Uni-ZAP XR 


LP03 


UCVA VKVR UQVf 
no v r\ no v r> no v 


Human Chronic Synovitis 


Uni-ZAP XR 


LP03 


HROA 


HUMAN STOMACH 


Uni-ZAPXR 


LP03 


TTn t \ TJX) TT> T_TD T/^* UP 1"P\ 1_TD TT? 

rib J A ritJJb xiiJJC HtSJJJ rLDJti 
HBJF HBJG HBJH HBJI HBJJ 
HBJK j 


T-TT TA/T AM R PPT T 

LYMPHOMA 


Uni-ZAP XR 

V*/ III t.ll 11 M VA X 


LP03 


rlUKA xlCKU riL,Kv_ 


JUJiutii wuipuo tuiuauiu 


Uni-ZAP XR j 


LP03 


unn a unnu T-rnrvP T-TOrvn 
riKJLfPi. n\JUD nKjus^ n\JxJU 


human ovarian c ancer 

iiuiiiuii uvoiiaii vfliiwfci 


Uni-ZAP XR 


LP03 




Tip rm » trvfi hrnsa re* n ma 

Protuberance 


Uni-ZAPXR 


LP03 


HMWA HMWB HMWC 
HMWDHMWEHMWF 
HMWG HMWH HMWI HMWJ 


Bone Marrow Cell Line 
(RS4;11) 


Uni-ZAPXR 


LP03 


HSOA 


stomach cancer (human) 


Uni-ZAP XR 


LP03 


HERA 


SKIN 


Uni-ZAP XR 


LP03 | 


HMDA 


Brain-medulloblastoma 


Uni-ZAP XR 


LP03 


HGLA HGLB HGLD 


Glioblastoma 


Uni-ZAPXR 


LP03 


Up A A 


H. Atrophic Endometrium 


Uni-ZAP XR 


LP03 


HBCA HBCB 


H. Lymph node breast Cancer 


Uni-ZAP XR 


LP03 


HPWT 


Unman Prr»ctat*» TJT>XJ r P- 

riuman rrosiaie urn, re- 


TJni-7AP XR 

\J\W ZjAI d\- Ix 


LP03 


upvr, UFVH HFVT 
nr v vj nr v n nr v i 


Fptal T iver subtraction 11 


pBS 


LP03 


HNFI 


Human Neutrophils, Activated, 

r*»-PYPicion 


pBS 


LP03 


PRTV/TR T-TRMP l-TRMD 


Human Rone. Marrow re- 
excision 


pBS 


LP03 


HKMLHKMM HKMN 


H. Kidney Medulla, re-excision 


pBS 


LP03 


HKDC HKIY 


H. Kidney Cortex, subtracted 


pBS 


LP03 


HADT 


H. Amygdala Depression, 
subtracted 


pBS 


LP03 




Hl-60, untreated, subtracted 


Uni-ZAP XR 


LP03 


H6ES 


HL-60, PMA 4H, subtracted 


Uni-ZAPXR 


LP03 


H6BS 


HL-60, RA 4h, Subtracted 


Uni-ZAP XR 


LP03 


H6CS 


HL-oU, riVLA Id, suotractea 


TTni *7AP YP 




UTYT HTXK 


Activated T- 

cell(12h)/Thiouridine-re- 

excision 


Uni-ZAPXR 


LP03 


HMSA HMSB HMSC HMSD 
HMSE HMSF HMSG HMSH 
HMS1 HMSJ HMSK 


Monocyte activated 


Uni-ZAPXR 


LP03 


HAGA HAGB HAGC HAGD 


Human Amygdala 


Uni-ZAP XR 


LP03 



1745 



WO 02/102993 



PCTAJS02/08123 



Libraries owned by Catalog 


Catalog Description 


Vector 


ATCC 
Deposit 


HAGEHAGF 








HSRA HSRB HSRE 


STROMAL - 
OSTEOCLASTOMA 




LP03 


HSRD HSRF HSRG HSRH 


Humail Ostenelflctrnnfl ^trnmal 

Cells - unamplified 


TTni 7AP YD 

uni-iL/Vr AK 


LP03 


HSQA HSQB HSQC HSQD 
HSQEHSQFHSOG 


Stromal cell TF274 


I Tni 7AD VD 

uni-Zt/Vr AK 


LP03 


HSKA HSKB HSKC HSKD 
HSKE HSKFHSKZ 


Smooth muscle, serum treated 


Uni-ZAPXR 


LP03 


HSLA HSLB HSLC HSLD 
HSLE HSLF HSLG 


Smooth muscle,control 


Uni-ZAPXR 


LP03 


HSDA HSDD HSDE HSDF 
HSDGHSDH 


Spina] cord 


Uni-ZAP XR 




HPWS 


Prostate-BPH subtracted II 


pBS 


T Dm 


HSKW HSKX HSKY 


Smooth Muscle- HASTE 
normalized 


pBS 


LP03 


HFPB HFPC HFPD 


H. Frontal cortex,epileptic;re- 
excision 


Uni-ZAPXR 


LP03 


HSDI HSDJ HSDK 


Spinal Cord, re-excision 


Uni-ZAP XR 


t Dm 


HSKN HSKO 


Smooth Muscle Serum Treated, 
Norm 


pBS 


pm 


HSKGHSKHHSKI 


Smooth muscle, serum 
induced,re-exc 


pBS 


J DfH 


HFCA HFCB HFCC HFCD 
HFCEHFCF 


Human Fetal Brain 


Uni-ZAPXR 


LP04 


HPTA HPTB HPTD 


Human Pituitary 


Uni-ZAPXR 


LP04 


HTHBHTHCHTHD 


Human Thymus 


Uni-ZAP XR 


LP04 


HfcoB HE6C HE6D HE6E HE6F 
HE6GHE6S 


Human Whole Six Week Old 
Embryo 


Uni-ZAPXR 


LP04 


HSSA HSSB HSSC HSSD 
HSSE HSSF HSSG HSSH HSSI 
HSSJ HSSK 


Human Synovial Sarmmft 

* ***** ***** ±S f IIV T 1(41 LJiU 1^/1 IXC* 


T Tr»i 7AD VD i 

Uni-ZAr AK 


LP04 


HE7T 

HEPA HEPB HEPC 


7 Week Old Early Stage Human, 
subtracted 


Uni-ZAPXR 


LP04 


HSNA HSNB HSNC HSNM 
HSNN 


tfuman Epididymus 
Human Synovium 


Uni-ZAPXR 
Uni-ZAP XR 


LP04 
LP04 


HPFB HPFC HPFD HPFE j 


Hfuman Prostate Cancer, Stage C 1 
Taction 


Uni-ZAP XR J 


LP04 


HE2A HE2D HE2E HE2H HE2I j 
HE2M HE2N HE20 | 


12 Week Old Early Stage 1 
-luman 


Jni-ZAPXR ] 


JW 


HE2B HE2C HE2F HE2G HE2P ] 
HE2Q ! 
HPTS HPTT HPTU } 


12 Week Old Early Stage \ 
•luman, II 

luman Pituitary, subtracted I 


Jni-ZAPXR I 
Jni-ZAP XR I 


_P04 

-P04 1 


HAUA HAUB HAUC / 
HAQA HAQB HAQC HAQD / 

C 

HWTA HWTB HWTC v 
HBSD p 
HSGB s 


Amniotic Cells - TNF induced I 
Vmniotic Cells - Primary I 
Culture 

/ilm's tumor i 
lone Cancer, re-excision I 
alivary gland, re-excision L 


Jni-ZAP XR I 
Jni-ZAP XR I 

Jni-ZAP XR L 
Jni-ZAP XR L 
mi-ZAP XR L 


.P04 
JP04 

.P04 
P04 
P04 
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Catalog Description 


Vector 


ATCC 
Deposit 


HSTA H^TR HSJC 


Smooth muscle-ILb induced 


Uni-ZAP XR 


LP04 


HSXAHSXBHSXCHSXD 


Human Substantia Nigra 


Uni-ZAPXR 


LP04 


rtoHA HSHB HbriL 


^mnnth mucflp TT lh induced 


Uni-ZAP XR 

\*J III ■ if * uv 


LP04 


HOUA HOUB HOUC HOUD 
HOUE 


Adipocytes 


Uni-ZAPXR 


LP04 


HPWA HPWB HrWL HrWU 
HP WE 


Prnctatp RPH 


Uni-ZAP XR 

Will uJ U 


LP04 


T TT""»¥ A T TT~*T T» T YT?T TTTTT 

HELA HELB HELL ririLD 
HELE HELF HELG HELH 


xsnuoinciiai Lciis-conLiui 


TJni-ZAP XR 

Wilt « il\X /vl\ 


LP04 


HEMA HEMB HEMC HEMD 
HEME HEMF HEMG rUSMH 


Endothelial-induced 


Uni-ZAPXR 


LP04 


HBIA HBB HBIC 


Human Brain, Striatum 


Uni-ZAPXR 


LP04 


HHSA HHSB HHSC HHSD 
HHSE 


Human 

Hypothalmus,Schizophrenia 


Uni-ZAPXR 


LP04 


HNGA HNGB HNUL HJNUU 

uxmi; xiMrip uMnri T-rMfTH 
JtiiNOtl rllNvjr rLlNOvj riiNVjxi 

HNGI HNGJ 


neutropniis control 


TIni-7AP XR 


LP04 


ttkjtj A xtmxxd T-TNTHr* T-TWT-TTi 
JuiNrlA xlXNrLD rUNric rii>rxL' 

HNHE HNHF HNHG HNHH 

T-TNIHT HNH1 


Nf»nrrnnhik TT -1 and LPS 

liCUU Upllllo IX-i l emu ju»x o 

induced 


Uni-ZAP XR 

will m-*l ■ 


LP04 


HSDB HSDC 


STRIATUM DEPRESSION 


Uni-ZAP XR 


LP04 


Hxir 1 


XJ\r r%/"\t K o 1 ci mil c 

nypuindiaiiiub 


TJni-ZAP XR 

Will £Wu A 1\ 


LP04 


HS AT HSAU HS AV HS AW 

tjp a v XJC A "V UC A 7 

HoAX riaAY HoAZj 


Anergic T-cell 


Uni-ZAPXR 


LP04 


Trnx/fC TTDXilT IXDX/TTT XTQIWTV 

HdMo ItxjMI rlDlYlU rlJDiVIV 

HBMW HBMX 


Done marrow 


Ilni-7APXR 


LP04 


T_irM3 a xj/*\x7x* urwjf uncfi 
HUcA JiUrlo riUriC rLvJcD 

HOEEHOEFHOEJ 


vJSieouiasis 


TJni-7AP XR 

VJ 1 11 Z-i/VI /\1\ 


LP04 


U ATA UA TO XI A T#*^ XJ A TTi XJ A TT7 

HA1A HAIb HAIL rlAiU HALfc 

WATP 
nAlr 


jcpiineiiai- 1 inf a ana iiNr 

inHnPAfl 

IllLiUL-CU 


TTni-7AP XR 


LP04 


uTp.A WTOR "HTHP HTHTj 


Annntotir T-eell 


Uni-ZAP XR 


LP04 


xjA/fp a UMpQ HMPr HMCD 
rxiviv^r\ nj.viv-.jL* xxiviv-rV^ iiivi.v-.j-/ 

HMCE 


Mnrrnnhapp-oxl .DL 


Uni-ZAP XR 


LP04 


UMA A T-TMAR HMAf HMAD 
HM AE HMAF H3VLAG 


MacroDhaee (GM-CSF treated/ 


Uni-ZAP XR 


LP04 


HPHA 


Normal Prostate 


Uni-ZAP XR 


LP04 


HPT A HPTB HPIC 


LNCAP prostate cell line 


Uni-ZAP XR 


LP04 


HPJA HPJB HPJC 


PC3 Prostate cell line 


Uni-ZAP XR 


LP04 


TJ/^votr XJ/"iCX7 XJ/~*C/~l 

HUob xlUor riUoU 


riurnun i^sieociasiorna, re- 

pvpl c i on 

CAdolUII 


TTni-7AP XR 


LP04 


HTGE HTGF 


Apoptotic T-celi, re-excision 


Uni-ZAP XR 


LP04 


mi a T XXAyf A V 

HMAJ rliVlAK. 


ri Macropnage v uivi-cor 

llCaiCUy, It -CAvyiolVJ 1 !! 


TTni_7AP YR 


I P04 


HACB HACC HACD 


Human Adipose Tissue, re- 
excision 


Uni-ZAPXR 


LP04 


HFPA 


H. Frontal Cortex, Epileptic 


Uni-ZAPXR 


LP04 


HFAA HFAB HFAC HFAD 
HFAE 


Alzheimer's, spongy change 


Uni-ZAP XR 


LP04 


HFAM 


Frontal Lobe, Dementia 


Uni-ZAP XR 


LP04 


HMIA HMDB HM1C 


Human Manic Depression 


Uni-ZAPXR 


LP04 



1747 



WO 02/102993 



PCT/US02/08123 



Libraries owned by Catalog 
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ATCC 
Deposit 




Tissue 






HTSA HTSE HTSF HTSG 
HTSH 


Human Thymus 


pBS 


LP05 


HPBA HPBB HPBC HPBD 
HPBE 


Human Pineal Gland 


pBS 


LP05 


HSAA HSAB HSAC 


x "m A t **** If 

HSA 172 Cells 


pBS 


LP05 


HSBA HSBB HSBC HSBM 


HSC172 cells 


pBS 


LP05 


HJAA HJAB HJAC HJAD 


Jurkat T-cell Gl phase 


pBS 


LP05 


HJBA HJBB HJBC HJBD 


Jurkat T-Cell, S phase 


pBS 


LP05 


HAFAHAFB 


Aorta endothelial cells + TNF-a 


pBS 


LP05 


HAW A HAWB HAWC 


Human White Adipose 


pBS 


LP05 


HTNAHTNB 


Human Thyroid 


pBS 


LP05 


HONA 


Normal Ovary, Premenopausal 


pBS 


LP05 


HARAHARB 


Human Adult Retina 


pBS 


LP05 


HLIA HUB 


Human Lung 


pCMVSport 1 


LP06 


HOFM HOFN HOFO 


H. Ovarian Tumor, EI, OV5232 


pCMVSport 2.0 


LP07 


HOGA HOGB HOGC 


OV 10-3-95 


pCMVSport 2.0 


LP07 


HCGL 


CD34+cells, II 


pCMVSport 2.0 


LP07 


HDLA 


Hodgkin's Lymphoma I 


pCMVSport 2.0 


LP07 


HDTA HDTB HDTC HDTD 
HDTE 


Hodgkin's Lymphoma II 


pCMVSport 2.0 


LP07 


HKAA HKAB HKAC HKAD 
HKAE HKAF HKAG HKAH 


Keratinocyte 


pCMVSportZO 


LP07 


HCIM 


CAPFINDER, Crohn's Disease, 
lib 2 


pCMVSport 2.0 


LP07 


HKAL 


Keratinocyte, lib 2 


pCMVSport2.0 


LP07 


HKAT 


Keratinocyte, lib 3 


pCMVSport2.0 


LP07 


HNDA 


Nasal polyps 


pCMVSport2.0 


LP07 


HDRA 


H. Primary Dendritic Cells,lib 3 


pCMVSport2.0 


LP07 


HOHA HOHB HOHC 


Human Osteoblasts II 


pCMVSport2.0 


LP07 


HLDA HLDB HLDC 


Liver, Hepatoma 


pCMVSport3.0 


LP08 


HLDN HLDO HLDP 


Human Liver, normal 


pCMVSport3.0 


LP08 


HMTA 


pBMC stimulated w/ poly I/C 


pCMVSport3.0 


LP08 


HNTA 


NTERA2, control 


pCMVSport3.0 


LP08 


HDPA HDPB HDPC HDPD 
HDPF HDPG HDPH HDPI 
HDPJ HDPK 


Primary Dendritic Ceils, lib 1 


pCMVSport3.0 


LP08 


HDPM HDPN HDPO HDPP 


Primary Dendritic cells, frac 2 


pCMVSport3.0 


LP08 


HMUA HMUB HMUC 


Myoloid Progenitor Cell Line 


pCMVSport3.0 


LP08 


HHEA HHEB HHEC HHED 


T Cell helper I 


pCMVSport3.0 


LP08 


HHEM HHEN UHEO HHEP 


Tcell helper II 


pCMVSport3.0 


LP08 


HEQA HEQB HEQC 


Human endometrial stromal cells 


pCMVSport3.0 


LP08 


HJMAHJMB 


Human endometrial stromal 
cells-treated with progesterone 


pCMVSport3.0 


LP08 


HSWA HSWB HSWC 


Human endometrial stromal 
cells-treated with estradiol 


P CMVSport3.0 


LP08 


HSYA HSYB HSYC 


Human Thymus Stromal Cells 


P CMVSport3.0 


LP08 


HLWA HLWB HLWC 


Human Placenta 


pCMVSport3.0 


LP08 


HRAA HRAB HRAC 


Rejected Kidney, lib 4 


pCMVSport3.0 


LP08 
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Catalog Description 


Vector 


ATCC 

T)pnr>cJt 


HMTM 


PCR, pBMC I/C treated 


PCRH 


LP09 


HMJA 


H. Meniingima, Mo 


nCriArt 1 

popon i 


t Pin 


HMKA HMKB HMKC HMKD 
HMKE 


H. Meningima, Ml 


pSport 1 


i Pin 


T TT Tfl 1 rt TOT 

HUSG HUSI 


— — 

Human umbilical vein 

endothelial cells, IL-4 induced 




LP10 


Y TT IPV T TT IPV 

HUSX HUSY 


numan umuincai vein 

PnHnthplial PpIIc. unifidiiced 


n^nr\rt 1 


LP10 


HOFA 


Ovarian Tumor I, OV5232 


pSport 1 


LP10 


T T/~i£2 A TTnTTD U/ -, CP LI#"'" Li" i \ 

HCFA HCFB HLrL rv^ru 


T Poll PUA tA hrc 

i -v^eu r rxrv io nrs i 


n^nnrt 1 


LP10 


HCFL HCFM HCriN riL.rU 


T Poll PI4 A 1A hrc 


n^lnnrt 1 
popui I 1 


LP10 


HAD A HADC HADD HADE 
HADFHADG 


Human Adipose 

— 


pSport 1 


LP10 


t T/~\T 7 A T T/"VT TT» U/"Y\ J 

HOVA HOVB HOVC 


Human Ovary 


poport 1 


T P10 


t i r riim rrpn/p rrr\Trr\ TJTAUTT? 

HTWB HI WL HI WD HI Wt 

Tj r r*\\7T7 

rl 1 Wr 


Kesting i -L.eii i^iDrary,ii 


r»Qnort 1 


LP10 


xijyiiYi/\ 


Qnlpi^n metallic melanoma 


pSport 1 


LP 10 


xjt YA T4T VR HT YC HT YD 

II 1 4 I r\ XXL. I J-> ITL 1 v_ flL« 1 JL/ 

HLYE 


Snleen Chronic lvmohocvtic 
leukemia 


pSport 1 


LP10 


riiw.vj/\ 


CD34+cell I 

vi/J iT WWII, ± 


pSport 1 


LP10 


ixpOM HFON 


Human Eosinoohils 


pSport 1 


LP10 


T-TTTlA 


Human Tonsil Lib 3 

llUJIlull A WiltJ 11 9 JulV ~r 


pSport 1 


LP10 


norA 


Salivarv Gland Lib 2 

uuii > ui jr vjimiui j-»av av 


dSdoii 1 


LP10 


ufUA PTPITR HPHP 
rl\^rl/\ xli^rLD riLnL/ 


Rrea^t C!ancercell line MDA 36 

IJl t/dOl Vvllwvl w W I 1 J111V, lTAL/1 A •/« 


pSport 1 


LP10 


HCHMHCHN 


Breast Cancer Cell line, 
dngiugciiii 


pSport 1 


LP10 


HCIA 


Crohn's Disease 


pSport 1 


LP10 j 


T TT-\ A A TJT\ A TJ TTT\ A (~* 

HDAA HDAB HDAL 


rxfcL ceu line 


r\Qr\r\rt 1 


LP10 


HABA 


Human Astrocyte 


pSport 1 


LP10 


HUFAHUFB HUFC 


Ulcerative Colitis 


poport i 


t Pin 


HNTM 


NTEKA2 + retinoic acid, 14 
days 


nCn/\rt 1 

poport i 


T pin 
LrlU 


HDQA 


Primary Dendritic 
ce!ls,CapFinder2, frac 1 


poport l 


t p in 


HDQM 


Primary Dendritic Cells, 
CapFinder, frac 2 


poport 1 


t Pin 


HLDX 


Human Liver, normal, CapFinder 


pSport 1 


T Pin 


HULA HULB HULC 


Human Dermal Endothelial 
Cells,untreated 


pSport 1 


LP10 


HUMA 


Human Dermal Endothelial 
cells,treated 


pSport 1 


LP10 


HCJA 


Human Stromal Endometrial 
fibroblasts, untreated 


pSport 1 


LP10 


HCJM 


Human Stromal endometrial 
fibroblasts, treated w/ estradiol 


pSport 1 


t Pin 


HEDA 


Human Stromal endometrial 
fibroblasts, treated with 
progesterone 


pSport 1 


LP10 


HFNA 


Human ovary tumor cell 
OV350721 


pSport 1 


LP10 
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Catalog Description 


[Vector 




HKGA HKGB HKGC HKGD 


Merkel Cells 


IpSportl 


LP10 


HTSA HISB fflSC 


Pancreas Islet Cell Tumor 


IpSportl 


LP10 


HLSA 


Skin, burned 


pSportl 


LP10 


HBZA 


Prostate,BPH, Lib 2 


IpSport I 


i pin 


HBZS 


Prostate BPH,Lib 2, subtracted 


pSport 1 


LP10 


HF1A HFIB HFIC 


Synovial Fibroblasts frnntrnn 


jpopon 1 


LP10 


HhlH HFII HFU 


Synovial hypoxia 


IpSport 1 


LP10 


HFIT HFIU HFIV 


oyiiuvjdi JLL.-1/ 1 iNr stimulated 


pSport 1 


LP10 


HGCA 


ivicb^diigidj ceil, irac i 


IpSportl 


LP10 


HMVA HMVB HMVC 


r>one iviarrow otromaJ Cell, 
untreated 


lei . « 

pSportl 


LP10 


HFlX HFIY HFIZ 


oynoviai rioroDJasts (111/ INF), 
subt 


IpSportl 


LP10 


HFOX HFOY HFOZ 


ojruuYidi ijypuAia-ixo.r 

subtracted 


IpSportl 


LP10 


HMQA HMQB HMQC HMQD 


Human Activated MVvnnrvtpc 


IT ir»J 7AD VT> 


LP11 


HLIA HLIB HLIC 


Human T iver 

-a mj i iaj i v wl 


IpCMVbport 1 


LP012 


HHBA HHBB HHBC HHBD 
HHBE 


Human Heart 


jpUMvoport 1 


LP012 


HBBA HBBB 


Human Rrain 


pLMvbport 1 


LP012 


HUA HUB HOC HUD HUE 


Human Lung 


pCMVSport 1 


LP012 


HOGA HOGB HOGC 


(Ivan q rt r Tiirr\f\f 


pCMVSport 2.0 


LP012 


HTJM 


riuman 1 onsils, l,id z 


pCMVSport 2.0 


LP012 


HAMFHAMG 


KMH2 


pCMVSport 3.0 


LP012 


HAJA HAJB HAJC 




pCMVSport 3.0 


LP012 


HWB A HWBB HWBC HWBD 
HWBE 


Dendritic cells, pooled 


pCMVSport 3.0 


LP012 


HWAA HWAB HWAC HW AD 
HWAE 


Human Bone Marrow, treated 


pCMVSport 3.0 


LP012 


HYAA HYAB HYAC 


Cell lymphoma [ 


pCMVSport 3.0 


LP012 


HWHG HWHH HWHT 


Healing groin wound, 6.5 hours 
post incision j 


pCMVSport 3.0 


LP012 


HWHP HWHO HW1-TR 


Healing groin wound; 7.5 hours 1 
post incision j 


pCMVSport 3.0 


LP012 


HARM 


Healing groin wound - zero hr 1 
post-incision (control) | 


pCMVSport 3.0 


LP012 


HBIM 


Olfactory epithelium; j 
riasalcavity 


pCMVSport 3.0 


LP012 


HWDA ] 


Healing Abdomen wound; h 
70&90 min post incision 1 


pCMVSport 3.0 ] 


J>012 


HWEA j 


dealing Abdomen Wound; 15 h 
lays post incision 


DCMVSport 3.0 I 


.P012 


HWJA j 

} 

HNAL ] 


dealing Abdomen j 

>Vound;21&29days 

iuman Tongue, frac 2 r 


>CMVSport 3.0 I 
>Sportl I 


.P012 


HMJA } 

HMKA HMKB HMKC HMKD 1 
HMKE 

HOFA c 
HCFA HCFB HCFC HCFD 1 


1 Meniingima, M6 pSportl 1 
I. Meningima, Ml pSportl I 

)vanan Tumor I, OV5232 pSport 1 [ 
^-CeliPHA^hrs |pSportl L 


.P012 
-P012 

.P012 
-P012 
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Vector 


ATCC 
Deposit 


uppi HPFM HCFN HCFO 


T-Cell PHA 24 hrs ' 


pSportl 


LP012 


uuma uuub HMMC 


Snleen meta^tic melanoma 


pSportl 


LP012 


HTHA 


Human Tonsil Lib 3 


pSportl 


LP012 


imDA 


Human Fetal Thvmus 


pSportl 


LP012 


r\±J\Jr\ 


Pericardium 


pSportl 


LP012 


LTO7A 


Prostate BPH Lib 2 


pSportl 


LP012 




Larvnx tumor 


pSportl 

r r 


LP012 


xlW r%J\ 


Normal limp 


pSportl 


LP012 


UCUD 
XIOIVLD 


Rone marrow stroma treated 


pSport 1 


LP012 


JTLDrXlVl 


Normal trachea 


pSportl 


LP012 


HI VC 


Human Larvnx 


pSport 1 


LP012 


HT RR 


Siebben Polvnosis 


pSportl 


LP012 


HN1A 


Mammarv Gland 


pSportl 


LP012 


HNTR 


Palate carcinoma 


pSportl 


LP012 




Palate normal 


pSportl 

r r 


LP012 


HMZA 


Pharynx carcinoma 


pSportl 


LP012 


iXrVXJ Vj 


Cheek Carcinoma 


pSportl 


LP012 


HMZM 


Pharynx Carcinoma 


pSportl 


LP012 


ItL/InJVI 


T nrvnv n rr* i n rMTi c\ 
L^ai jr ll A v^ai c-iiivjuia 


nSnort 1 


LP012 


HVAA 


Pancreas normal PCA4 No 


pSportl 


LP012 


TJTP A 

rilLA 


longue carcinoma 




LP012 


HUKAHUKB HUKCHUKD 


Human Uterine Cancer 


Lambda ZAP II 


LP013 


HFFA 


Human Fetal Brain, random 
primed 


Lambda ZAP II 


LP013 


HTUA 


Activated T-cell labeled with 4- 
thioluri 


Lambda ZAP E 


LP013 


HBQA 


Early Stage Human Brain, 
random primed 


I nm Uslo 7 AD TT 

Lambda Z,Ar 11 


t i>n ] i 
LrUU 


HMEB 


Human microvascular 
Endothelial cells, tract. B 


T ««U n 7 AD IT 

Lambda Mr 11 


T Pfil *\ 
LrUl j 


HUSH 


Human Umbilical Vein 
r,naoinenai ceus, iraci. a, re- 
excision 


Lambda ZAP II 


LP013 




riepatocejiuiar tumor, re- 

CAtlMUIl 


T ctmhfin 7AP Tl 




HTWJ HTWK HTWL 


Resting T-cell, re-excision 


Lambda ZAP n 


LP013 


riroo 


Human wnoie u wecK vjiu 
Embryo (II), subt 


nRliiACfri r»l 
UD 1 UC5U 1JJI 


1 P0I3 


HHPS 


Human Hippocampus, 
subtracted 


poiuescnpi 




HL1S 


LNCAP, differential expression 


pBluescript 


t pnn 


HLHSHLHT 


Early Stage Human Lung, 

Qnhtmf tf»rl 

O U U 1 1 UL LC U 


pBluescript 


LP013 


HSUS 


Supt cells, cyclohexamide 
treated, subtracted 


pBluescript 


LP013 


HSUT 


Supt cells, cyclohexamide 
treated, differentially expressed 


pBluescript 


LP013 


HSDS 


H. Striatum Depression, 
subtracted 


pBluescript 


LP013 
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Vector 


ATCC 
Deposit 


HPTZ 


Human Pituitary, Subtracted VH 


pBluescript 


LP013 


HSDX 


H. Striatum Depression, subt II 


pBluescript 


LP013 


HSDZ 


H. Striatum Depression, subt 


pBluescript 


LP013 


HPBA HPBB HPBC HPBD 
HPBE 


Human Pineal Gland 


pBluescript SK- 


LP013 


HRTA 


Colorectal Tumor 


pBluescript SK- 


LP013 


HSBA HSBB HSBC HSBM 


HSC172 cells 


pBluescript SK- 


LP013 


HJAA HJAB HJAC HJAD 


lurkat T-cell Gl phase 


pBluescript SK- 


LP013 


HJBA HJBB HJBC HJBD 


Jurkat T-cell, SI phase 


pBluescript SK- 


LP013 


HTNAHTNB 


Human Thyroid 


pBluescript SK- 


LP013 


HAHAHAHB 


Human Adult Heart 


Uni-ZAPXR 


LP013 


HE6A 


Whole 6 week Old Embryo 


Uni-ZAPXR 


LP013 


HFCA HFCB HFCC HFCD 
HFCE 


Human Fetal Brain 


Uni-ZAPXR 


LP0I3 


HFKC HFKD HFKEHFKF 
HFKG 


Human Fetal Kidney 


Uni-ZAPXR 


LP013 | 


HGBA HGBD HGBE HGBF 
HGBG 


Human Gall Bladder 


Uni-ZAP XR 


LP013 


HPRA HPRB HPRC HPRD 


Human Prostate 


Uni-ZAPXR 


LP013 1 


HTEA HTEB HTEC HTED 
HTEE 


Human Testes 


Uni-ZAPXR 


LP013 


HTTA HTTB HTTC HTTD 
HTTE 


Human Testes Tumor 


Uni-ZAPXR 


LP013 


HYBA HYBB 


Human Fetal Bone 


Uni-ZAPXR 


LP013 


HFLA 


Human Fetal Liver 


Uni-ZAPXR 


LP013 


HHFB HHFC HHFD HHFE 
HHFF 


Human Fetal Heart 


Uni-ZAP XR 


LP013 


HUVB HUVC HUVD HUVE 


Human Umbilical Vein, End. 
remake 


Uni-ZAPXR 


LP013 


HTHB HTHC HTHD 


Human Thymus 


Uni-ZAPXR 


LP013 


HSTA HSTB HSTC HSTD 


Human Skin Tumor 


Uni-ZAP XR 


LP013 


HTAA HTAB HTAC HTAD 
HTAE 


Human Activated T-cells 


Uni-ZAP XR 


LP013 


HFEA HFEB HFEC 


Human Fetal Epithelium (skin) 


Uni-ZAPXR 


LP013 


HJPA HJPB HJPC HJPD 


Human Jurkat Membrane Bound 
Polysomes 


Uni-ZAP XR 


LP013 


HESA 


Human Epithelioid Sarcoma 


Uni-ZAP XR 


LP013 


HALS 


Human Adult Liver, Subtracted 


Uni-ZAP XR 


LP013 


HFTA HFTB HFTC HFTD 


Human Fetal Dura Mater 


Uni-ZAPXR 


LP013 


HCAA HCAB HCAC 


Cem cells, cyclohexamide 
treated 


Uni-ZAP XR 


LP013 


HRGA HRGB HRGC HRGD 


Raji Cells, cyclohexamide 
treated 


Uni-ZAP XR 


LP013 


HE9A HE9B HE9C HE9D 
HE9E 


Nine Week Old Early Stage 
Human 


Uni-ZAP XR 


LP013 


HSFA 


Human Fibrosarcoma 


Uni-ZAP XR 


LP013 


HATA HATB HATC HATD 
HATE 


Human Adrenal Gland Tumor 


Uni-ZAP XR 


LP013 


HTRA 


Human Trachea Tumor 


Uni-ZAP XR 


LP0I3 


HE2A HE2D HE2E HE2H HE2I 


12 Week Old Early Stage 


Uni-ZAP XR 


LP013 
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ATPP 
r^pnosit 




Human 






HhzH HtlZC rlbZr rinzu nczr 


iz wcck wiQ cany iMagc 

Hitmnn T 


Uni-ZAP XR 

V-V 111 *j/vl /VAX. 


LP013 


HNEA HNEB HNEC HNED 
HNEE 


Human Neutrophil 


Uni-ZAP XR 


LP013 


HBGA 


Human Primary Breast Cancer 


Uni-ZAP XR 


LP013 


t iiyii o t rrwivp t ttvti T 

HPTS HPTT HPTU 


Human rituitary, suDiraciea 


IIni-7AP XR 


Lruij j 


HMQA HMQB HMQC HMQD 


Human Activated Monocytes 


Uni-ZAP XR 


LP013 


HOAA HOAB HOAC 


Human Osteosarcoma 


TTni TAP YR 


t pni^ 


HTOA HTOD HTOE HTOF 
HTOG 


human tonsils 


Uni-ZAP XR 


LP013 


HMGB 


Human OB Muoi control 
fraction I 


TTni 7AP YP 


t pni^ 


HOPB 


Human OB HOo control traction 

T 
1 


TTni 7AP YP 


t pni^ 


HOQB 


Human OB HOS treated ( 1 nM 
iracuon i 


Uni-ZAP XR 


LP013 


TT ATI A TJ AT TD TJ A T 

HAUA HAUB jtAUC 


/\mnioiic v^ens - i nr hiuulcu 


TIni-7AP XR 


LP013 


HAvjA riAlJB rlAyu rlAv^U 


Amjiioiic i^ens - r nm<try 


Ulll ^trVl /VIA. 


LP013 


t_td t~\ a T-rDr^r 1 
riKtJA rlKUL 


TjT TA/f AN ^TOMAPT-T 


Uni-ZAP XR 


LP013 


TJTJ T a 1XD IT) TJT* TC* UD TTl TJR IT? 

rib J A rtbJrs rLBJ v> ru5JL) rloJii 


T4TTMANI R PPT T 
I YMPHOMA 

« - X 1VXX X l\_/lTiil 


IJni-7AP XR 

W III ZjTU Al\ 


LP013 


Tjrm a unnw unnr ttodti 
riUUA nUUo nuuL nvji^u 


human rwiiri^n runrpr 
llUlllall uvaiiaii cancel 


Uni-ZAP XR 


LP013 




Pr«*niic Pfiilrmiim 


Uni-ZAP XR 

Will ■ « U * M\ 


LP013 


HSOA 


stomach cancer (human) 


Uni-ZAP XR 


LP013 


T_TCT> A 


TAJ 


TTni-7AP XR 


LP013 


HMDA 


Brain-medulloblastoma 


Uni-ZAP XR 


LP013 


HGLA HGLB HOLD 


Glioblastoma 


TTni 7AP VP 


t pon 


TR17T A T T\1/T > T> TTTirrn 

HWTA HW I B HW 1 C 


wilm's tumor 


TTni 7AP VP 


t pon 


HEAA 


H. Atrophic Endometrium 


Uni-ZAP XR 


LP013 


T T A n\T T T A T>rf"V T T A T>T> T T A T>/~\ 

HAPN HAPO HAPP HAPQ 

TJ a DD 

HArK 


Human Adult Pulmonary ;re- 
excision 


T 7AD YP 


T Pftl ^ 
Lil/iJ 


TJT Tr* TJT TU 


Human i-ceu iympnoma,re- 
excision 


Tlni-7AP YR 


LP013 

X^X \J X _> 


TT A TJ/^ TJ a tjTt TJ A TJT: 

HAxiL HAItJJ rlArixi 


riuman aquii rieanjre -excision 


Uni-7AP XR 


LP013 


MAr A U APD IT A flf" 1 TJ A f~IT^ 

HAUA rlAOo HAUL- riALrU 
rlAUti 


Human Amygdala 


TIni-7AP XR 


LPon i 


HSJA HSJB HSJC 


Smooth muscle-ILb induced 


Uni-ZAP XR 


LP013 


T TOT T A T TCTTD UPUP 

HSHA HSHB HbHL 


Smooth muscle, ELlb induced 


TTni 7 AP YP 


i pon 


HPWA HPWB HPWC HPWD 

T TT1T,T7C 

HrWh 


Prostate BPH 


Uni-ZAP XR 


LP013 


TJTjT A TJT5TQ UDTr 1 

HrlA Hr LB nr 1U 


LNCAP prostate cell line 


TTni TAP YP 
Uni - Z*/\r A. IS. 




T-TPT A HPTR HP TP 


PP'} Prnstate cell line 


Uni-ZAP XR 


LP013 


HBTA 


Bone Marrow Stroma, 
TNF&LPS ind 


Uni-ZAP XR 


LP0J3 


HMCF HMCG HMCH HMCI 
HMCJ 


Macrophage-oxLDL; re-excision 


Uni-ZAP XR 


LP013 


HAGG HAGH HAGI 


Human Amygdala;re-excision 


Uni-ZAP XR 


LP0I3 


HACA 


H. Adipose Tissue 


Uni-ZAP XR 


LP013 



1753 



WO 02/102993 



PCT/US02/08123 



HBWA 



Libraries owned by Catalog [Catalog Description 



HKFB 
HCWTHCWUHCWV 



K562 + PMA(36 hrs),re- 
excision 

CD34 positive cells (cord 
blood),re-ex 



ZAP Express 
(ZAP Express 



HBXA HBXB HBXC HBXD 

HAVM 
HAVT 

HHAS 



[Whole brain 



HAJR 

HWLE HWLF HWLG HWLH 



Human Whole Brain #2 - Oligo 
dT> 1.5Kb 

Temporal cortex-Alzheizmer 
Hippocampus, Alzheimer 
Subtracted 
[CriMECellLinT 



HCRM HCRNHCRO 



ynx normal 
IColon Normal 



HWLIHWUHWLK 
HWLQ HWLR HWLS HWLT 



Colon Carcinom a 
[Colon Normal 



gSport 1 
IpSport 1 



HBFM 



[Colon Tumor 



pSport 1 
pSport 1 



HBOD HBOE 



Gastrocnemius Muscle 



HBKDHBKE 



Quadriceps Muscle 



pSport 1 



HCCM 



[Soleus Muscle 



pSport 1 



HWGA 



Pancreatic Langerhans 



pSport 1 



HWGMHWGN 



Larynx carcinoma 



pSport 1 



HWLA HWLBHWT r 



Larynx carcinoma 



pSport 1 



HWLM HWLN _ 
HVAM HVANHVAO 



[Normal colon 



pSport 1 



HWGQ 



Colon Tumor 
Pancreas Tumor 



pSport 1 



HAQMHAON 



Larynx carcinoma 



port 1 
IpSport 1 



HASM 



Salivary Gland 



IpSport 1 



HBCM 



[Stomach; normal 



pSport 1 



HCDM 



|Uterus; normal 



pSport 1 



[Testis; normal 



pSport 1 



HBAA 



[Brain; normal 
Adrenal Gland.normal 



HFDM 



[Rectum normal 



ort 1 
IpSport 1 



HGAM 



[Rectum tumour 



IpSport 1 



HHMM 



Colon, normal 



pSport 1 



HCLBHCLC 



[Colon, tumour 



pSport 1 



HRLA 

HHAM 

HKBA 



Human Lung Cancer 



pSport 1 



JLl Cell line 



Ku 8 12F Baso phils Line pSport 1 



HTFM 



Saos2, Dexamethosome Treated IpSport 1 
Lung Carcinoma A549 pSport 1 

TNFalpha activated 



lTF-1 Cell Line GM-CSF Treatedfe ^TT 

Thvrrvt/4 Tn mA ... ' I _ 



ATCC 
Deposit 



HXOA 



Thyroid Tumou r 
Larynx Norma? 



HE AH 

HINA 

HRMA 



Larynx Tumor 



pSport 1 
IpSport I 



ILP013 



ZAP Express LP013 



Ea.hy.926 cell line 



IpSport 1 



r— . - PSport J 

[Adenocarcinoma Human pSport f 



(ZAP Express " |LP013 

>T-Adv 
IpT-Adv 

[Uni-ZAPXR 



[Lung Mesothelium 



pSport 1 
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LP014 



JLP014 



ILP014 



ILP014 
JlP014 



JLP014 



[LP014 



ILP0J4 



LP014 



ILP014 



ILP014 



ILP014 



ILP014 



ILP014 



(LP014 



LP0J4 



ILP014 



ILP014 
JlP014 



JLP014 



ILP014 



)14 



ILP014 



Lambda Zap D LP015 



,tz — ZAP Express LP015 

Hypothalamus. Alzheimer's prMV^ -> n kj^T 



ILP015 



ILP016 
LP0I6 



ILP016 



ILPQ16 
|lP016 



ILP016 



ILP016 



|LP0I6 



JLP016 
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taiaiog uescnpuon 


Vector 


ATCC 
Deposit 


ttt r^r 

riLLL 


Unman Prp-TiiffpTPntiated 
n.UlJlall rre~l-/IllCICllllaiwv» 

AHinofvtpQ 


Uni-Zap XR 


LP017 


Ho2A 




pSport 1 


LP020 


TJOIT 


Q an i:? Pplk- Vitamin D3 Treated 


pSport 1 


LP020 


HUCM 


PWN/TP PpII 1 inp untreated 


pSport 1 


LP020 1 


tibPN 




pSport 1 


LP020 


rlrhIN 


*vinnc PinifnrrntQ Tnmnur 
OII1U5 i Illlllsl lillo 1 UJIlWUt 


nSDOlt 1 


LP020 


TTKtO A 

HINaA J 


OlUilluL'll lllai 


oSoort 1 


LP020 


JrUNoM 


^trvrinj*f*Vi Tumour 


pSport 1 


LP020 


TTXn A 

rilNL.A 


T ivpr Nnrmal N^ptSNo 

L/IYCl l^lvJlIlull lVACl*/li\J 


pSport 1 


LP020 


TTT Pp A 


T ivpr Tumour Mpt S Tu 


pSport 1 


LP020 




fVilon Normal 


oSDOit 1 

rr 


LP020 


nut 1 


Pnlnn Tumnr 


pSport 1 


LP020 


ril IN l 


Tnnpnp Tumour 


pSport 1 


LP020 ; 


TTT YM 


T arvny Mormnl 


pSport 1 


LP020 


HLXT 


Larynx Tumour 


pSport 1 


LP020 


HI I IN 


Thvmnc 

i iiyinua 


nSnort 1 


LP020 


HPLN 


Placenta 


pSport 1 


LP020 


HJinCj 


1 OUgUC 11 Oil lid I 


n^nort 1 


LP020 


HZAA 


Thyroid Normal (SDCA2 No) 


pSport 1 


LP020 


HWES 


x nyroia i nyroiaiiis 


nCnnrt 1 
popun i 


LP020 


HFHD 


ricollea Human otromai ueus, 
jru ireaiea 


pi npiiZrXZ 




HFHM,HFHN 


Ficolled Human Stromal Cells, 
Untreated 


pTriplEx2 


LP021 


HPCI 


Hep G2 Cells, lambda library 


lambda Zap-CMV 

AJtv 


LP021 


HBCA,HBCB,HBCC 


H. Lymph node breast Cancer 


Uni-ZAPXR 


LP021 


HCOK 


Chondrocytes 


nCPHDTI 
porUKl 1 




HDCA, HDCB, HDCC 


Dendritic Cells From CD34 
Cells 


pSPORTl 


LP022 


HDMA, HDMB 


CD40 activated monocyte 
dendritic cells 


pSPORTl 


LP022 


HDDM, HDDN, HDDO 


LPS activated derived dendritic 
cells 


«CDODT1 

porUK 1 1 




HPCR 


Hep G2 Cells, PCR library 


lambda Zap-CMV 
aK 


LP022 


HAAA, HAAB, HAAC 


Lung, Cancer (40053 13 A3): 
Invasive Poorly Differentiated 
Lung Adenocarcinoma 


pSPORTl 


LP022 


HIPA, HIPB, HIPC 


Lung, Cancer (4005163 B7): 
Invasive, Poorly Diff. 
Adenocarcinoma, Metastatic 


«CDODTl 

porUKl 1 




wnrYw hoot 


Ovarv Canrpr- C4004S62 B6"> 

Papillary Serous Cystic 
Neoplasm, Low Malignant Pot 


pSPORTl 


LP022 ■ 


HIDA 


Lung, Normal: (4005313 Bl) 


pSPORTl 


LP022 


HUJA,HUJB,HUJC,HUJD,HUJ 
E 


B-Cells 


pCMVSport 3.0 


LP022 


HNOA,HNOB,HNOC,HNOD 


Ovary, Normal: (9805C040R) 


pSPORTl 


LP022 
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HNLM 


Lung, Normal: (4005313 Bl) 


pSPORTl 


LP022 


HSCL 


Stromal Cells 


pSPORTl 


LP022 


HAAX 


Lung, Cancer: (4005313 A3) 
Invasive Poorly-differentiated 
Metastatic lung adenocarcinoma 


pSPORTl 


LP022 


HUUA,HUUB,HUUC,HUUD 


B-cells (unstimulated) 


pTriplEx2 


LP022 


HWWA,HWWB,HWWC,HWW 
D,HWWE,HWWF,HWWG 


B-cells (stimulated) 


pSPORTl 


LP022 


HCCC 


Colon, Cancer: (9808C064R) 


pCMVSport 3.0 


LP023 


HPDO HPDP HPDQ HPDR 
HPD 


Ovary, Cancer (9809C332): 
Poorly differentiated 
adenocarcinoma 


pSport 1 


LP023 


HPCO HPCP HPCQ HPCT 


Ovary, Cancer (15395A1F): 
Grade II Papillary Carcinoma 


pSport 1 


LP023 


HOCM HOCO HOCP HOCQ 


Ovary, Cancer: (15799A1F) 
Poorly differentiated carcinoma 


pSport 1 


LP023 


HCBM HCBN HCBO 


Breast, Cancer: (4004943 A5) 


pSport 1 


LP023 


HNBT HNBU HNBV 


Breast, Normal: (4005522B2) 


pSport 1 


LP023 


HBCP HBCQ 


Breast, Cancer: (4005522 A2) 


pSport 1 


LP023 


HBCJ 


Breast, Cancer: (9806C012R) 


pSport 1 


LP023 


HSAM HSAN 


Stromal cells 3.88 


pSport 1 


LP023 


HVCA HVCB HVCC HVCD 


Ovary, Cancer: (4004332 A2) 


pSport 1 


LP023 


HSCK HSEN HSEO 


Stromal cells (HBM3.18) 


pSport 1 


LP023 


HSCPHSCQ 


stromal cell clone 2.5 


pSport 1 


LP023 


HUXA 


Breast Cancer: (4005385 A2) 


pSport 1 


LP023 


HCOM HCON HCOO HCOP 
HCOQ 


Ovary, Cancer (4004650 A3): 
Well-Differentiated 
Micropapillary Serous 
Carcinoma 


pSport 1 


LP023 


HBNM 


Breast, Cancer: (9802C020E) 


pSport 1 


LP023 


HVVA HVVB HVVC HVVD 
HVVE 


Human Bone Marrow, treated 


pSport 1 


LP023 



Two nonlimiting examples are provided below for isolating a particular clone from the 
deposited sample of plasmid cDNAs cited for that clone in Table 7. First, a plasmid is directly 
5 isolated by screening the clones using a polynucleotide probe corresponding to the nucleotide 
sequence of SEQ ID NO:X. 

Particularly, a specific polynucleotide with 30-40 nucleotides is synthesized using an 
Applied Biosystems DNA synthesizer according to the sequence reported. The oligonucleotide is 
labeled, for instance, with 32 P-y-ATP using T4 polynucleotide kinase and purified according to 
10 routine methods. (E.g., Maniatis et al., Molecular Cloning: A Laboratory Manual, Cold Spring 
Harbor Press, Cold Spring, NY (1982)). The plasmid mixture is transformed into a suitable host, 
as indicated above (such as XL-1 Blue (Stratagene)) using techniques known to those of skill in 
the art, such as those provided by the vector supplier or in related publications or patents cited 
above. The transformants are plated on 1.5% agar plates (containing the appropriate selection 
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agent, e.g., ampicillin) to a density of about 150 transformants (colonies) per plate. These plates 
are screened using Nylon membranes according to routine methods for bacterial colony screening 
(e.g., Sambrook et al., Molecular Cloning: A Laboratory Manual, 2nd Edit., (1989), Cold Spring 
Harbor Laboratory Press, pages 1.93 to 1.104), or other techniques known to those of skill in the 
5 art. 

Alternatively, two primers of 17-20 nucleotides derived from both ends of the nucleotide 
sequence of SEQ ID NO:X are synthesized and used to amplify the desired cDNA using the 
deposited cDNA plasmid as a template. The polymerase chain reaction is carried out under 
routine conditions, for instance, in 25 /xl of reaction mixture with 0.5 ug of the above cDNA 

10 template. A convenient reaction mixture is 1.5-5 mM MgCl 2 , 0.01% (w/v) gelatin, 20 /iM each of 
dATP, dCTP, dGTP, dTTP, 25 pmol of each primer and 0.25 Unit of Taq polymerase. Thirty five 
cycles of PCR (denaturation at 94°C for 1 min; annealing at 55°C for 1 min; elongation at 72°C 
for 1 min) are performed with a Perkin-Elmer Cetus automated thermal cycler. The amplified 
product is analyzed by agarose gel electrophoresis and the DNA band with expected molecular 

15 weight is excised and purified. The PCR product is verified to be the selected sequence by 
subcloning and sequencing the DNA product. 

Several methods are available for the identification of the 5' or 3* non-coding portions of a 
gene which may not be present in the deposited clone. These methods include but are not limited 
to, filter probing, clone enrichment using specific probes, and protocols similar or identical to 5' 

20 and 3' "RACE" protocols which are well known in the art. For instance, a method similar to 5' 
RACE is available for generating the missing 5' end of a desired full-length transcript. (Fromont- 
Racine et al., Nucleic Acids Res. 21(7): 1683-1684 (1993)). 

Briefly, a specific RNA oligonucleotide is ligated to the 5' ends of a population of RNA 
presumably containing full-length gene RNA transcripts. A primer set containing a primer 

25 specific to the ligated RNA oligonucleotide and a primer specific to a known sequence of the gene 
of interest is used to PCR amplify the 5' portion of the desired full-length gene. This amplified 
product may then be sequenced and used to generate the full length gene. 

This above method starts with total RNA isolated from the desired source, although poly- 
A+ RNA can be used. The RNA preparation can then be treated with phosphatase if necessary to 

30 eliminate 5' phosphate groups on degraded or damaged RNA which may interfere with the later 
RNA ligase step. The phosphatase should then be inactivated and the RNA treated with tobacco 
acid pyrophosphatase in order to remove the cap structure present at the 5' ends of messenger 
RNAs. This reaction leaves a 5* phosphate group at the 5' end of the cap cleaved RNA which can 
then be ligated to an RNA oligonucleotide using T4 RNA ligase. 

35 This modified RNA preparation is used as a template for first strand cDNA synthesis 

using a gene specific oligonucleotide. The first strand synthesis reaction is used as a template for 
PCR amplification of the desired 5' end using a primer specific to the ligated RNA oligonucleotide 
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and a primer specific to the known sequence of the gene of interest. The resultant product is then 
sequenced and analyzed to confirm that the 5' end sequence belongs to the desired gene. 

Example 2: Isolation of Genomic Clones Corresponding to a Polynucleotide 

A human genomic PI library (Genomic Systems, Inc.) is screened by PCR using primers 
selected for the sequence corresponding to SEQ ID NO:X according to the method described in 
Example 1. (See also, Sambrook.) 

Example 3: Tissue specific expression analysis 

The Human Genome Sciences, Inc. (HGS) database is derived from sequencing tissue 
and/or disease specific cDNA libraries. Libraries generated from a particular tissue are selected 
and the specific tissue expression pattern of EST groups or assembled contigs within these 
libraries is determined by comparison of the expression patterns of those groups or contigs within 
the entire database. ESTs and assembled contigs which show tissue specific expression are 
selected. 

The original clone from which the specific EST sequence was generated, or in the case of 
an assembled contig, the clone from which the 5' most EST sequence was generated, is obtained 
from the catalogued library of clones and the insert amplified by PCR using methods known in the 
art. The PCR product is denatured and then transferred in 96 or 384 well format to a nylon 
membrane (Schleicher and Scheull) generating an array filter of tissue specific clones. 
Housekeeping genes, maize genes, and known tissue specific genes are included on the filters. 
These targets can be used in signal normalization and to validate assay sensitivity. Additional 
targets are included to monitor probe length and specificity of hybridization. 

Radioactively labeled hybridization probes are generated by first strand cDNA synthesis 
per the manufacturer's instructions (Life Technologies) from mRNA/RNA samples prepared from 
the specific tissue being analyzed (e.g., prostate, prostate cancer, ovarian, ovarian cancer, etc.). 
The hybridization probes are purified by gel exclusion chromatography, quantitated, and 
hybridized with the array filters in hybridization bottles at 65°C overnight. The filters are washed 
under stringent conditions and signals are captured using a Fuji phosphorimager. 

Data is extracted using AIS software and following background subtraction, signal 
normalization is performed. This includes a normalization of filter-wide expression levels between 
different experimental runs. Genes that are differentially expressed in the tissue of interest are 
identified. 
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Example 4: Chromosomal Mapping of the Polynucleotides 

An oligonucleotide primer set is designed according to the sequence at the 5' end of SEQ 
ID NO:X. This primer preferably spans about 100 nucleotides. This primer set is then used in a 
5 polymerase chain reaction under the following set of conditions: 30 seconds, 95°C; 1 minute, 
56°C; 1 minute, 70°C This cycle is repeated 32 times followed by one 5 minute cycle at 70°C 
Human, mouse, and hamster DNA is used as template in addition to a somatic cell hybrid panel 
containing individual chromosomes or chromosome fragments (Bios, Inc). The reactions are 
analyzed on either 8% polyacrylamide gels or 3.5 % agarose gels. Chromosome mapping is 
10 determined by the presence of an approximately 100 bp PCR fragment in the particular somatic 
cell hybrid. 

Example 5: Bacterial Expression of a Polypeptide 

15 A polynucleotide encoding a polypeptide of the present invention is amplified using PCR 

oligonucleotide primers corresponding to the 5' and 3' ends of the DNA sequence, as outlined in 
Example 1, to synthesize insertion fragments. The primers used to amplify the cDNA insert 
should preferably contain restriction sites, such as BamHI and Xbal, at the 5' end of the primers in 
order to clone the amplified product into the expression vector. For example, BamHI and Xbal 

20 correspond to the restriction enzyme sites on the bacterial expression vector pQE-9. (Qiagen, Inc., 
Chatsworth, CA). This plasrnid vector encodes antibiotic resistance (AmpO, a bacterial origin of 
replication (ori), an IPTG-regulatable promoter/operator (P/O), a ribosome binding site (RBS), a 
6-histidine tag (6-His), and restriction enzyme cloning sites. 

The pQE-9 vector is digested with BamHI and Xbal and the amplified fragment is ligated 

25 into the pQE-9 vector maintaining the reading frame initiated at the bacterial RBS. The ligation 
mixture is then used to transform the E. coli strain M15/rep4 (Qiagen, Inc.) which contains 
multiple copies of the plasrnid pREP4, which expresses the lad repressor and also confers 
kanamycin resistance (Kan r ). Transformants are identified by their ability to grow on LB plates 
and ampicillin/kanamycin resistant colonies are selected. Plasrnid DNA is isolated and confirmed 

30 by restriction analysis. 

Clones containing the desired constructs are grown overnight (O/N) in liquid culture in LB 
media supplemented with both Amp (100 ug/ml) and Kan (25 ug/ml). The O/N culture is used to 
inoculate a large culture at a ratio of 1: 100 to 1:250. The cells are grown to an optical density 600 
(O.D. 600 ) of between 0.4 and 0.6. EPTG (Isopropyl-B-D-thiogalacto pyranoside) is then added to a 

35 final concentration of 1 mM. JPTG induces by inactivating the lacl repressor, clearing the P/O 
leading to increased gene expression. 
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Cells are grown for an extra 3 to 4 hours. Cells are then harvested by centrifugation (20 
mins at 6000Xg). The cell pellet is solubilized in the chaotropic agent 6 Molar Guanidine HC1 by 
stirring for 3-4 hours at 4°C. The cell debris is removed by centrifugation, and the supernatant 
containing the polypeptide is loaded onto a nickel-nitrilo-tri-acetic acid ("Ni-NTA") affinity resin 
5 column (available from QIAGEN, Inc., supra). Proteins with a 6 x His tag bind to the Ni-NTA 
resin with high affinity and can be purified in a simple one-step procedure (for details see: The 
QIAexpressionist (1995) QIAGEN, Inc., supra). 

Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCl, pH 8. The 
column is first washed with 10 volumes of 6 M guanidine-HCl, pH 8, then washed with 10 
10 volumes of 6 M guanidine-HCl pH 6, and finally the polypeptide is eluted with 6 M guanidine- 
HCl, pH 5. 

The purified protein is then renatured by dialyzing it against phosphate-buffered saline 
(PBS) or 50 mM Na-acetate, pH 6 buffer plus 200 mM NaCL Alternatively, the protein can be 
successfully refolded while immobilized on the Ni-NTA column. The recommended conditions 

15 are as follows: renature using a linear 6M-1M urea gradient in 500 mM NaCl, 20% glycerol, 20 
mM Tris/HCl pH 7.4, containing protease inhibitors. The renaturation should be performed over a 
period of 1.5 hours or more. After renaturation the proteins are eluted by the addition of 250 mM 
immidazole. Immidazole is removed by a final dialyzing step against PBS or 50 mM sodium 
acetate pH 6 buffer plus 200 mM NaCL The purified protein is stored at 4°C or frozen at -80° C. 

20 In addition to the above expression vector, the present invention further includes an 

expression vector, called pHE4a (ATCC Accession Number 209645, deposited on February 25, 
1998) which contains phage operator and promoter elements operatively linked to a polynucleotide 
of the present invention, called pHE4a. (ATCC Accession Number 209645, deposited on 
February 25, 1998.) This vector contains: 1) a neomy ^phosphotransferase gene as a selection 

25 marker, 2) an E. coli origin of replication, 3) a T5 phage promoter sequence, 4) two lac operator 
sequences, 5) a Shine-Delgarno sequence, and 6) the lactose operon repressor gene (laclq). The 
origin of replication (oriC) is derived from pUC19 (LTI, Gaithersburg, MD). The promoter and 
operator sequences are made synthetically. 

DNA can be inserted into the pHE4a by restricting the vector with Ndel and Xbal, 

30 BamHI, Xhol, or Asp718, running the restricted product on a gel, and isolating the larger fragment 
(the stuffer fragment should be about 310 base pairs). The DNA insert is generated according to 
the PCR protocol described in Example 1, using PCR primers having restriction sites for Ndel (5* 
primer) and Xbal, BamHI, Xhol, or Asp718 (3* primer). The PCR insert is gel purified and 
restricted with compatible enzymes. The insert and vector are ligated according to standard 

35 protocols. 

The engineered vector could easily be substituted in the above protocol to express protein 
in a bacterial system. 
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Example 6: Purification of a Polypeptide from an Inclusion Body 

The following alternative method can be used to purify a polypeptide expressed in E coli 
5 when it is present in the form of inclusion bodies. Unless otherwise specified, all of the following 

steps are conducted at 4-10°C. 

Upon completion of the production phase of the E. coli fermentation, the cell culture is 

cooled to 4-10°C and the cells harvested by continuous centrifugation at 15,000 rpm (Heraeus 

Sepatech). On the basis of the expected yield of protein per unit weight of cell paste and the 
10 amount of purified protein required, an appropriate amount of cell paste, by weight, is suspended 

in a buffer solution containing 100 mM Tris, 50 mM EDTA, pH 7.4. The cells are dispersed to a 

homogeneous suspension using a high shear mixer. 

The cells are then lysed by passing the solution through a microfluidizer (Microfuidics, 

Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate is then mixed with NaCl 
15 solution to a final concentration of 0.5 M NaCl, followed by centrifugation at 7000 xg for 15 min. 

The resultant pellet is washed again using 0.5M NaCl, 100 mM Tris, 50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies are solubilized with 1.5 M guanidine hydrochloride 

(GuHCl) for 2-4 hours. After 7000 xg centrifugation for 15 min., the pellet is discarded and the 

polypeptide containing supernatant is incubated at 4°C overnight to allow further GuHCl 
20 extraction. 

Following high speed centrifugation (30,000 xg) to remove insoluble particles, the GuHCl 
solubilized protein is refolded by quickly mixing the GuHCl extract with 20 volumes of buffer 
containing 50 mM sodium, pH 4.5, 150 mM NaCl, 2 mM EDTA by vigorous stirring. The 
refolded diluted protein solution is kept at 4°C without mixing for 12 hours prior to further 

25 purification steps. 

To clarify the refolded polypeptide solution, a previously prepared tangential filtration unit 
equipped with 0.16 u;m membrane filter with appropriate surface area (e.g., Filtron), equilibrated 
with 40 mM sodium acetate, pH 6.0 is employed. The filtered sample is loaded onto a cation 
exchange resin (e.g., Poros HS-50, Perseptive Biosystems). The column is washed with 40 mM 

30 sodium acetate, pH 6.0 and eluted with 250 mM, 500 mM, 1000 mM, and 1500 mM NaCl in the 
same buffer, in a stepwise manner. The absorbance at 280 nm of the effluent is continuously 
monitored. Fractions are collected and further analyzed by SDS-PAGE. 

Fractions containing the polypeptide are then pooled and mixed with 4 volumes of water. 
The diluted sample is then loaded onto a previously prepared set of tandem columns of strong 

35 anion (Poros HQ-50, Perseptive Biosystems) and weak anion (Poros CM-20, Perseptive 
Biosystems) exchange resins. The columns are equilibrated with 40 mM sodium acetate, pH 6.0. 
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Both columns are washed with 40 mM sodium acetate, pH 6.0, 200 mM NaCI. The CM-20 
column is then eluted using a 10 column volume linear gradient ranging from 0.2 M NaCI, 50 mM 
sodium acetate, pH 6.0 to 1.0 M NaCI, 50 mM sodium acetate, pH 6.5. Fractions are collected 
under constant A^o monitoring of the effluent. Fractions containing the polypeptide (determined, 
5 for instance, by 16% SDS-PAGE) are then pooled. 

The resultant polypeptide should exhibit greater than 95% purity after the above refolding 
and purification steps. No major contaminant bands should be observed from Commassie blue 
stained 16% SDS-PAGE gel when 5 \ig of purified protein is loaded. The purified protein can also 
be tested for endotoxin/LPS contamination, and typically the LPS content is less than 0.1 ng/ml 
10 according to LAL assays. 

Example 7: Cloning and Expression of a Polypeptide in a Baculovirus Expression 

System 

15 In this example, the plasmid shuttle vector pA2 is used to insert a polynucleotide into a 

baculovirus to express a polypeptide. This expression vector contains the strong polyhedrin 
promoter of the Autographa californica nuclear polyhedrosis virus (AcMNPV) followed by 
convenient restriction sites such as BamHI, Xba I and Asp718. The polyadenylation site of the 
simian virus 40 ("SV40") is used for efficient polyadenylation. For easy selection of recombinant 

20 virus, the plasmid contains the beta-galactosidase gene from E. coli under control of a weak 
Drosophila promoter in the same orientation, followed by the polyadenylation signal of the 
polyhedrin gene. The inserted genes are flanked on both sides by viral sequences for cell- 
mediated homologous recombination with wild-type viral DNA to generate a viable virus that 
express the cloned polynucleotide. 

25 Many other baculovirus vectors can be used in place of the vector above, such as pAc373, 

pVL941, and pAcIMl, as one skilled in the art would readily appreciate, as long as the construct 
provides appropriately located signals for transcription, translation, secretion and the like, 
including a signal peptide and an in-frame AUG as required. Such vectors are described, for 
instance, in Luckow et al., Virology 170:31-39 (1989). 

30 Specifically, the cDNA sequence contained in the deposited clone, including the AUG 

initiation codon, is amplified using the PCR protocol described in Example 1. If a naturally 
occurring signal sequence is used to produce the polypeptide of the present invention, the pA2 
vector does not need a second signal peptide. Alternatively, the vector can be modified (pA2 GP) 
to include a baculovirus leader sequence, using the standard methods described in Summers et al., 

35 "A Manual of Methods for Baculovirus Vectors and Insect Cell Culture Procedures," Texas 
Agricultural Experimental Station Bulletin No. 1555 (1987). 
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The amplified fragment is isolated from a 1% agarose gel using a commercially available 
kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment then is digested with appropriate 
restriction enzymes and again purified on a 1% agarose gel. 

The plasmid is digested with the corresponding restriction enzymes and optionally, can be 
5 dephosphorylated using calf intestinal phosphatase, using routine procedures known in the art. 
The DNA is then isolated from a \% agarose gel using a commercially available kit ("Geneclean" 
BIO 101 Inc., La Jolla, Ca.). 

The fragment and the dephosphorylated plasmid are ligated together with T4 DNA ligase. 
E. colt HB101 or other suitable E. coli hosts such as XL-1 Blue (Stratagene Cloning Systems, La 
10 Jolla, CA) cells are transformed with the ligation mixture and spread on culture plates. Bacteria 
containing the plasmid are identified by digesting DNA from individual colonies and analyzing the 
digestion product by gel electrophoresis. The sequence of the cloned fragment is confirmed by 
DNA sequencing. 

Five jig of a plasmid containing the polynucleotide is co-transfected with 1.0 fig of a 
15 commercially available linearized baculovirus DNA ("BaculoGold™ baculovirus DNA, 
Pharmingen, San Diego, CA), using the lipofection method described by Feigner et al., Proc. Natl. 
Acad. Sci. USA 84:7413-7417 (1987). One fig of BaculoGold™ virus DNA and 5 fig of the 
plasmid are mixed in a sterile well of a microtiter plate containing 50 fi\ of serum-free Grace's 
medium (Life Technologies Inc., Gaithersburg, MD). Afterwards, 10 fi\ Lipofectin plus 90 fi\ 
20 Grace's medium are added, mixed and incubated for 15 minutes at room temperature. Then the 
transfection mixture is added drop-wise to Sf9 insect cells (ATCC CRL 171 1) seeded in a 35 mm 
tissue culture plate with 1 ml Grace's medium without serum. The plate is then incubated for 5 
hours at 27° C. The transfection solution is then removed from the plate and 1 ml of Grace's insect 
medium supplemented with 10% fetal calf serum is added. Cultivation is then continued at 27° C 
25 for four days. 

After four days the supernatant is collected and a plaque assay is performed, as described 
by Summers and Smith, supra. An agarose gel with "Blue Gal" (Life Technologies Inc., 
Gaithersburg) is used to allow easy identification and isolation of gal-expressing clones, which 
produce blue-stained plaques. (A detailed description of a "plaque assay" of this type can also be 

30 found in the user's guide for insect cell culture and bacu I o virology distributed by Life 
Technologies Inc., Gaithersburg, page 9-10.) After appropriate incubation, blue stained plaques 
are picked with the tip of a micropipettor (e.g., Eppendorf). The agar containing the recombinant 
viruses is then resuspended in a microcentrifuge tube containing 200 fi\ of Grace's medium and the 
suspension containing the recombinant baculovirus is used to infect Sf9 cells seeded in 35 mm 

35 dishes. Four days later the supernatants of these culture dishes are harvested and then they are 
stored at 4° C. 
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To verify the expression of the polypeptide, Sf9 cells are grown in Grace's medium 
supplemented with 10% heat-inactivated FBS. The cells are infected with the recombinant 
baculovirus containing the polynucleotide at a multiplicity of infection ("MOI") of about 2. If 
radiolabeled proteins are desired, 6 hours later the medium is removed and is replaced with SF900 
II medium minus methionine and cysteine (available from Life Technologies Inc., Rockville, MD). 
After 42 hours, 5 /iCi of 35 S-methionine and 5 /xCi 33 S-cysteine (available from Amersham) are 
added. The cells are further incubated for 16 hours and then are harvested by centrifugation. The 
proteins in the supernatant as well as the intracellular proteins are analyzed by SDS-PAGE 
followed by autoradiography (if radiolabeled). 

Microsequencing of the amino acid sequence of the amino terminus of purified protein 
may be used to determine the amino terminal sequence of the produced protein. 



Example 8: Expression of a Polypeptide in Mammalian Cells 



The polypeptide of the present invention can be expressed in a mammalian cell. A typical 
mammalian expression vector contains a promoter element, which mediates the initiation of 
transcription of mRNA, a protein coding sequence, and signals required for the termination of 
transcription and polyadenylation of the transcript. Additional elements include enhancers, Kozak 
sequences and intervening sequences flanked by donor and acceptor sites for RNA splicing. 
Highly efficient transcription is achieved with the early and late promoters from SV40, the long 
terminal repeats (LTRs) from Retroviruses, e.g., RSV, HTLVI, HIVI and the early promoter of the 
cytomegalovirus (CMV). However, cellular elements can also be used (e.g., the human actin 
promoter). 

Suitable expression vectors for use in practicing the present invention include, for 
example, vectors such as pSVL and pMSG (Pharmacia, Uppsala, Sweden), pRSVcat (ATCC 
37152), pSV2dhfr (ATCC 37146), pBC12MI (ATCC 67109), pCMVSport 2.0, and pCMVSport 
3.0. Mammalian host cells that could be used include, human Hela, 293, H9 and Jurkat cells, 
mouse NIH3T3 and C127 cells, Cos 1, Cos 7 and CVi, quail QC1-3 cells, mouse L cells and 
Chinese hamster ovary (CHO) cells. 

Alternatively, the polypeptide can be expressed in stable cell lines containing the 
polynucleotide integrated into a chromosome. The co-transfection with a selectable marker such 
as DHFR, gpt, neomycin, or hygromycin allows the identification and isolation of the transfected 
cells. 

The transfected gene can also be amplified to express large amounts of the encoded 
protein. The DHFR (dihydrofolate reductase) marker is useful in developing cell lines that carry 
several hundred or even several thousand copies of the gene of interest. (See, e.g., Alt, F. W., et 
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al., J. Biol. Chem. 253:1357-1370 (1978); Hamlin, J. L. and Ma, C, Biochem. et Biophys. Acta, 
1097:107-143 (1990); Page, M. J. and Sydenham, M. A., Biotechnology 9:64-68 (1991)). Another 
useful selection marker is the enzyme glutamine synthase (GS) (Murphy et al., Biochem J. 
227:277-279 (1991); Bebbington et al., Bio/Technology 10:169-175 (1992). Using these markers, 

5 the mammalian cells are grown in selective medium and the cells with the highest resistance are 
selected. These cell lines contain the amplified gene(s) integrated into a chromosome. Chinese 
hamster ovary (CHO) and NSO cells are often used for the production of proteins. 

Derivatives of the plasmid pSV2-dhfr (ATCC Accession No. 37146), the expression 
vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession No.209647) contain the 

10 strong promoter (LTR) of the Rous Sarcoma Virus (Cullen et al., Molecular and Cellular Biology, 
438^47 (March, 1985)) plus a fragment of the CMV-enhancer (Boshart et al., Cell 41:521-530 
(1985)). Multiple cloning sites, e.g., with the restriction enzyme cleavage sites BamHI, Xbal and 
Asp718, facilitate the cloning of the gene of interest. The vectors also contain the 3' intron, the 
polyadenylation and termination signal of the rat preproinsulin gene, and the mouse DHFR gene 

1 5 under control of the S V40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with appropriate restriction 
enzymes and then dephosphorylated using calf intestinal phosphates by procedures known in the 
art. The vector is then isolated from a 1% agarose gel. 

A polynucleotide of the present invention is amplified according to the protocol outlined 

20 in Example 1. If a naturally occurring signal sequence is used to produce the polypeptide of the 
present invention, the vector does not need a second signal peptide. Alternatively, if a naturally 
occurring signal sequence is not used, the vector can be modified to include a heterologous signal 
sequence. (See, e.g., International Publication No. WO 96/34891.) 

The amplified fragment is isolated from a 1% agarose gel using a commercially available 

25 kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment then is digested with appropriate 
restriction enzymes and again purified on a 1% agarose gel. 

The amplified fragment is then digested with the same restriction enzyme and purified on 
a 1% agarose gel. The isolated fragment and the dephosphorylated vector are then ligated with T4 
DNA ligase. E. coli HB101 or XL-1 Blue cells are then transformed and bacteria are identified 

30 that contain the fragment inserted into plasmid pC6 using, for instance, restriction enzyme 
analysis. 

Chinese hamster ovary cells lacking an active DHFR gene is used for transfection. Five 
jig of the expression plasmid pC6 or pC4 is cotransfected with 0.5 pg of the plasmid pSVneo 
using lipofectin (Feigner et al., supra). The plasmid pSV2-neo contains a dominant selectable 
35 marker, the neo gene from Tn5 encoding an enzyme that confers resistance to a group of 
antibiotics including G418. The cells are seeded in alpha minus MEM supplemented with 1 
mg/ml G418. After 2 days, the cells are trypsinized and seeded in hybridoma cloning plates 
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(Greiner, Germany) in alpha minus MEM supplemented with 10, 25, or 50 ng/ml of methotrexate 
plus 1 mg/ml G418. After about 10-14 days single clones are trypsinized and then seeded in 6- 
well petri dishes or 10 ml flasks using different concentrations of methotrexate (50 nM, 100 nM, 
200 nM, 400 nM, 800 nM). Clones growing at the highest concentrations of methotrexate are then 
5 transferred to new 6-well plates containing even higher concentrations of methotrexate (1 fiM, 2 
/iM, 5 fiM, 10 mM, 20 mM). The same procedure is repeated until clones are obtained which 
grow at a concentration of 100 - 200 pM. Expression of the desired gene product is analyzed, for 
instance, by SDS-PAGE and Western blot or by reversed phase HPLC analysis. 

10 Example 9: Protein Fusions 

The polypeptides of the present invention are preferably fused to other proteins. These 
fusion proteins can be used for a variety of applications. For example, fusion of the present 
polypeptides to His-tag, HA-tag, protein A, IgG domains, and maltose binding protein facilitates 
15 purification. (See Example 5; see also EP A 394,827; Traunecker, et al, Nature 331:84-86 (1988)). 
Similarly, fusion to IgG-1, IgG-3, and albumin increases the halflife time in vivo. Nuclear 
localization signals fused to the polypeptides of the present invention can target the protein to a 
specific subcellular localization, while covalent heterodimer or homodimers can increase or 
decrease the activity of a fusion protein. Fusion proteins can also create chimeric molecules 
20 having more than one function. Finally, fusion proteins can increase solubility and/or stability of 
the fused protein compared to the non-fused protein. All of the types of fusion proteins described 
above can be made by modifying the following protocol, which outlines the fusion of a 
polypeptide to an IgG molecule, or the protocol described in Example 5. 

Briefly, the human Fc portion of the IgG molecule can be PCR amplified, using primers 
25 that span the 5' and 3' ends of the sequence described below. These primers also should have 
convenient restriction enzyme sites that will facilitate cloning into an expression vector, preferably 
a mammalian expression vector. 

For example, if pC4 (ATCC Accession No. 209646) is used, the human Fc portion can be 
ligated into the BamHI cloning site. Note that the 3' BamHI site should be destroyed. Next, the 
30 vector containing the human Fc portion is re-restricted with BamHI, linearizing the vector, and a 
polynucleotide of the present invention, isolated by the PCR protocol described in Example 1, is 
ligated into this BamHI site. Note that the polynucleotide is cloned without a stop codon, 
otherwise a fusion protein will not be produced. 

If the naturally occurring signal sequence is used to produce the polypeptide of the present 
35 invention, pC4 does not need a second signal peptide. Alternatively, if the naturally occurring 
signal sequence is not used, the vector can be modified to include a heterologous signal sequence. 
(See, e.g.. International Publication No. WO 96/34891.) 
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Human IgG Fc region: 

GGGATCCGGAGCCCAAATCTTCTGACAAAACTCACACATGCCCACCGTGCCCA 
GCACCTGAATTCGAGGGTGCACCGTCAGTCITCCTCTTCCCCCCAAAACCCAAGGACA 
5 CCCTCATGATCTCCCGGACTCCTGAGGTCACATGCGTGGTGGTGGACGTAAGCCACGA 
AGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAA 
GACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCAC 
CGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAA 
AGCCCTCCCAACCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGqAGCCCCGA 
10 ACCACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAG 

cctgacctgcctggtcaaaggcttctatccaagcgacatcgccgtggagtgggagag 

caatgggcagccggagaacaactacaagaccacc^ 

ctccircttcctctacagcaagctcaccgtggacaagag 

CGTCTTCTCATGCrCCGTGATGCATGAGGCrCTGCACAACCACTACACGCA 
15 CTCTCCCTGTCTCCGGGTAAATGAGTGCGACGGCCGCGACTCTAGAGGAT (SEQ ID 

NO: 1) 

Example 10: Production of an Antibody from a Polypeptide 



20 a) Hybridoma Technology 

The antibodies of the present invention can be prepared by a variety of methods. (See, 
Current Protocols, Chapter 2.) As one example of such methods, cells expressing a polypeptide of 
the present invention are administered to an animal to induce the production of sera containing 
polyclonal antibodies. In a preferred method, a preparation of a polypeptide of the present 

25 invention is prepared and purified to render it substantially free of natural contaminants. Such a 
preparation is then introduced into an animal in order to produce polyclonal antisera of greater 
specific activity. 

Monoclonal antibodies specific for a polypeptide of the present invention are prepared 
using hybridoma technology (Kohler et a!., Nature 256:495 (1975); Kohler et ah, Eur. J. Immunol. 

30 6:511 (1976); Kohler et al., Eur. J. Immunol. 6:292 (1976); Hammerling et al., in: Monoclonal 
Antibodies and T-Cell Hybridomas, Elsevier, N.Y., pp. 563-681 (1981)). In general, an animal 
(preferably a mouse) is immunized with a polypeptide of the present invention or, more preferably, 
with a secreted poly pepti de-expressing cell. Such polypeptide-expressing cells are cultured in any 
suitable tissue culture medium, preferably in Earle's modified Eagle's medium supplemented with 

35 10% fetal bovine serum (inactivated at about 56°C), and supplemented with about 10 g/l of 
nonessential amino acids, about 1,000 U/ml of penicillin, and about 100 /xg/ml of streptomycin. 
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The splenocytes of such mice are extracted and fused with a suitable myeloma cell line. 
Any suitable myeloma cell line may be employed in accordance with the present invention; 
however, it is preferable to employ the parent myeloma cell line (SP20), available from the 
ATCC. After fusion, the resulting hybridoma cells are selectively maintained in HAT medium, 

5 and then cloned by limiting dilution as described by Wands et al. (Gastroenterology 80:225-232 
(1981)). The hybridoma cells obtained through such a selection are then assayed to identify clones 
which secrete antibodies capable of binding the polypeptide of the present invention . 

Alternatively, additional antibodies capable of binding to a polypeptide of the present 
invention can be produced in a two-step procedure using anti-idiotypic antibodies. Such a method 

10 makes use of the fact that antibodies are themselves antigens, and therefore, it is possible to obtain 
an antibody which binds to a second antibody. In accordance with this method, protein specific 
antibodies are used to immunize an animal, preferably a mouse. The splenocytes of such an 
animal are then used to produce hybridoma cells, and the hybridoma cells are screened to identify 
clones which produce an antibody whose ability to bind to the polypeptide-specific antibody can 

15 be blocked by said polypeptide. Such antibodies comprise anti-idiotypic antibodies to the 
polypeptide-specific antibody and are used to immunize an animal to induce formation of further 
polypeptide-specific antibodies. 

For in vivo use of antibodies in humans, an antibody is "humanized". Such antibodies can 
be produced using genetic constructs derived from hybridoma cells producing the monoclonal 

20 antibodies described above. Methods for producing chimeric and humanized antibodies are known 
in the art and are discussed herein. (See, for review, Morrison, Science 229:1202 (1985); Oi et al., 
BioTechniques 4:214 (1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et al, EP 
171496; Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson et al., International 
Publication. No. WO 8702671; Boulianne et al., Nature 312:643 (1984); Neuberger et al., Nature 

25 314:268(1985)). 

b) Isolation Of Antibody Fragments Directed Against a Polypeptide of the Present 
Invention From A Library Of scFvs 

Naturally occurring V-genes isolated from human PBLs are constructed into a library of 
30 antibody fragments which contain reactivities against a polypeptide of the present invention to 
which the donor may or may not have been exposed (see e.g., U.S. Patent 5,885,793 incorporated 
herein by reference in its entirety). 

Rescue of the Library. A library of scFvs is constructed from the RNA of human PBLs as 
described in International Publication No. WO 92/01047. To rescue phage displaying antibody 
35 fragments, approximately 10 9 E. coli harboring the phagemid are used to inoculate 50 ml of 2xTY 
containing 1% glucose and 100 /ig/ml of ampicillin (2xTY-AMP-GLU) and grown to an O.D. of 
0.8 with shaking. Five ml of this culture is used to inoculate 50 ml of 2xTY-AMP-GLU, 2 x 108 
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TU of delta gene 3 helper (M13 delta gene III, see International Publication No. WO 92/01047) 
are added and the culture incubated at 37°C for 45 minutes without shaking and then at 37°C for 
45 minutes with shaking. The culture is centrifuged at 4000 r.p.m. for 10 min. and the pellet 
resuspended in 2 liters of 2xTY containing 100 jzg/ml ampicillin and 50 ug/ml kanamycin and 
5 grown overnight. Phage are prepared as described in International Publication No. WO 92/01047. 

M13 delta gene IH is prepared as follows: M13 delta gene HI helper phage does not 
encode gene m protein, hence the phage(mid) displaying antibody fragments have a greater 
avidity of binding to antigen. Infectious Ml 3 delta gene HI particles are made by growing the 
helper phage in cells harboring a pUC19 derivative supplying the wild type gene III protein during 

10 phage morphogenesis. The culture is incubated for 1 hour at 37° C without shaking and then for a 
further hour at 37°C with shaking. Cells are spun down (IEC-Centra 8,400 r.p.m. for 10 min), 
resuspended in 300 ml 2xTY broth containing 100 fig ampicillin/ml and 25 fig kanamycin/ml 
(2xTY-AMP-KAN) and grown overnight, shaking at 37°C Phage particles are purified and 
concentrated from the culture medium by two PEG-precipitations (Sambrook et aL, 1990), 

15 resuspended in 2 ml PBS and passed through a 0.45 fim filter (Minisart NML; Sartorius) to give a 
final concentration of approximately 10 13 transducing units/ml (ampicillin-resistant clones). 

Panning of the Library. Immunotubes (Nunc) are coated overnight in PBS with 4 ml of 
either 100 /ig/ml or 10 fig/ml of a polypeptide of the present invention. Tubes are blocked with 
2% Marvel-PBS for 2 hours at 37°C and then washed 3 times in PBS. Approximately 10 13 TU of 

20 phage is applied to the tube and incubated for 30 minutes at room temperature tumbling on an over 
and under turntable and then left to stand for another 1.5 hours. Tubes are washed 10 times with 
PBS 0.1% Tween-20 and 10 times with PBS. Phage are eluted by adding 1 ml of 100 mM 
triethylamine and rotating 15 minutes on an under and over turntable after which the solution is 
immediately neutralized with 0.5 ml of 1.0M Tris-HCl, pH 7.4. Phage are then used to infect 10 

25 ml of mid-log E. coli TGI by incubating eluted phage with bacteria for 30 minutes at 37°C. The 
E. coli are then plated on TYE plates containing 1% glucose and 100 pg/ml ampicillin. The 
resulting bacterial library is then rescued with delta gene 3 helper phage as described above to 
prepare phage for a subsequent round of selection. This process is then repeated for a total of 4 
rounds of affinity purification with tube-washing increased to 20 times with PBS, 0.1% Tween-20 

30 and 20 times with PBS for rounds 3 and 4. 

Characterization of Binders. Eluted phage from the 3rd and 4th rounds of selection are 
used to infect E. coli HB 2151 and soluble scFv is produced (Marks, et al., 1991) from single 
colonies for assay. ELISAs are performed with microtitre plates coated with either 10 pg/ml of the 
polypeptide of the present invention in 50 mM bicarbonate pH 9.6. Clones positive in ELISA are 

35 further characterized by PCR fingerprinting (see, e.g., International Publication No. WO 
92/01047) and then by sequencing. These ELISA positive clones may also be further 
characterized by techniques known in the art, such as, for example, epitope mapping, binding 
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affinity, receptor signal transduction, ability to block or competitively inhibit antibody/antigen 
binding, and competitive agonistic or antagonistic activity. 

Example 11: Method of Determining Alterations in a Gene Corresponding to a 
5 Polynucleotide 

RNA isolated from entire families or individual patients presenting with cancer or a 
hyperproliferative disease or disorder is isolated. cDNA is then generated from these RNA 
samples using protocols known in the art. (See, Sambrook.) The cDNA is then used as a template 
10 for PCR, employing primers surrounding regions of interest in SEQ ID NO:X; and/or the 
nucleotide sequence of the cDNA contained in ATCC Deposit No:Z. Suggested PCR conditions 
consist of 35 cycles at 95 degrees C for 30 seconds; 60-120 seconds at 52-58 degrees C; and 60- 
120 seconds at 70 degrees C, using buffer solutions described in Sidransky et al., Science 252:706 
(1991). 

15 PCR products are then sequenced using primers labeled at their 5* end with T4 

polynucleotide kinase, employing SequiTherm Polymerase (Epicentre Technologies). The intron- 
exon boundaries of selected exons is also determined and genomic PCR products analyzed to 
confirm the results. PCR products harboring suspected mutations are then cloned and sequenced 
to validate the results of the direct sequencing. 

20 PCR products are cloned into T-tailed vectors as described in Holton et al., Nucleic Acids 

Research, 19:1156 (1991) and sequenced with T7 polymerase (United States Biochemical). 
Affected individuals are identified by mutations not present in unaffected individuals. 

Genomic rearrangements are also observed as a method of determining alterations in a 
gene corresponding to a polynucleotide. Genomic clones isolated according to Example 2 are 

25 nick-translated with digoxigenindeoxy-uridine 5 '-triphosphate (Boehringer Manheim), and FISH 
performed as described in Johnson et al., Methods Cell Biol. 35:73-99 (1991). Hybridization with 
the labeled probe is carried out using a vast excess of human cot-1 DNA for specific hybridization 
to the corresponding genomic locus. 

Chromosomes are counterstained with 4,6-diamino-2-phenylidole and propidium iodide, 

30 producing a combination of C- and R-bands. Aligned images for precise mapping are obtained 
using a triple-band filter set (Chroma Technology, Brattleboro, VT) in combination with a cooled 
charge-coupled device camera (Photometries, Tucson, AZ) and variable excitation wavelength 
filters. (Johnson et al., Genet. Anal. Tech. Appl., 8:75 (1991)). Image collection, analysis and 
chromosomal fractional length measurements are performed using the ISee Graphical Program 

35 System. (Inovision Corporation, Durham, NC.) Chromosome alterations of the genomic region 
hybridized by the probe are identified as insertions, deletions, and translocations. These 
alterations are used as a diagnostic marker for an associated disease. 
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Example 12: Method of Detecting Abnormal Levels of a Polypeptide in a Biological 

Sample 

5 A polypeptide of the present invention can be detected in a biological sample, and if an 

increased or decreased level of the polypeptide is detected, this polypeptide is a marker for a 
particular phenotype. Methods of detection are numerous, and thus, it is understood that one 
skilled in the art can modify the following assay to fit their particular needs. 

For example, antibody-sandwich ELISAs are used to detect polypeptides in a sample, 

10 preferably a biological sample. Wells of a microtiter plate are coated with specific antibodies, at a 
final concentration of 0.2 to 10 ug/ml. The antibodies are either monoclonal or polyclonal and are 
produced by the method described in Example 10. The wells are blocked so that non-specific 
binding of the polypeptide to the well is reduced. 

The coated wells are then incubated for > 2 hours at RT with a sample containing the 

15 polypeptide. Preferably, serial dilutions of the sample should be used to validate results. The 
plates are then washed three times with deionized or distilled water to remove unbound 
polypeptide. 

Next, 50 ul of specific antibody-alkaline phosphatase conjugate, at a concentration of 25- 
400 ng, is added and incubated for 2 hours at room temperature. The plates are again washed three 
20 times with deionized or distilled water to remove unbound conjugate. 

Add 75 ul of 4-methylumbelliferyl phosphate (MUP) or p-nitrophenyl phosphate (NPP) 
substrate solution to each well and incubate 1 hour at room temperature. Measure the reaction by 
a microtiter plate reader. Prepare a standard curve, using serial dilutions of a control sample, and 
plot polypeptide concentration on the X-axis (log scale) and fluorescence or absorbance of the Y- 
25 axis (linear scale). Interpolate the concentration of the polypeptide in the sample using the 
standard curve. 

Example 13: Formulation 

30 The invention also provides methods of preventing, treating and/or ameliorating cancer or 

other hyperproliferative disorders by administration to a subject of an effective amount of a 
Therapeutic. By therapeutic is meant polynucleotides or polypeptides of the invention (including 
fragments and variants), agonists or antagonists thereof, and/or antibodies thereto, in combination 
with a pharmaceutically acceptable carrier type (e.g., a sterile carrier). 

35 The Therapeutic will be formulated and dosed in a fashion consistent with good medical 

practice, taking into account the clinical condition of the individual patient (especially the side 
effects of treatment with the Therapeutic alone), the site of delivery, the method of administration, 
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the scheduling of administration, and other factors known to practitioners. The "effective amount" 
for purposes herein is thus determined by such considerations. 

As a general proposition, the total pharmaceutical^ effective amount of the Therapeutic 
administered parenterally per dose will be in the range of about lug/kg/day to 10 mg/kg/day of 

5 patient body weight, although, as noted above, this will be subject to therapeutic discretion. More 
preferably, this dose is at least 0.01 mg/kg/day, and most preferably for humans between about 
0.01 and 1 mg/kg/day for the hormone. If given continuously, the Therapeutic is typically 
administered at a dose rate of about 1 ug/kg/hour to about 50 ug/kg/hour, either by 1-4 injections 
per day or by continuous subcutaneous infusions, for example, using a mini-pump. An 

10 intravenous bag solution may also be employed. The length of treatment needed to observe 
changes and the interval following treatment for responses to occur appears to vary depending on 
the desired effect. 

Therapeutics can be are administered orally, rectally, parenterally, intracistemally, 
intravaginally, intraperitoneally, topically (as by powders, ointments, gels, drops or transdermal 
15 patch), bucally, or as an oral or nasal spray. Tharmaceutically acceptable carrier" refers to a non- 
toxic solid, semisolid or liquid filler, diluent, encapsulating material or formulation auxiliary of 
any. The term "parenteral" as used herein refers to modes of administration which include 
intravenous, intramuscular, intraperitoneal, intrasternal, subcutaneous and intraarticular injection 
and infusion. 

20 Therapeutics of the invention are also suitably administered by sustained-release systems. 

Suitable examples of sustained-release Therapeutics are administered orally, rectally, parenterally, 
intracistemally, intravaginally, intraperitoneally, topically (as by powders, ointments, gels, drops 
or transdermal patch), bucally, or as an oral or nasal spray. 'Tharmaceutically acceptable carrier" 
refers to a non-toxic solid, semisolid or liquid filler, diluent, encapsulating material or formulation 

25 auxiliary of any type. The term "parenteral" as used herein refers to modes of administration 
which include intravenous, intramuscular, intraperitoneal, intrasternal, subcutaneous and 
intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained-release systems. 
Suitable examples of sustained-release Therapeutics include suitable polymeric materials (such as, 

30 for example, semi-permeable polymer matrices in the form of shaped articles, e.g., films, or 
mirocapsules), suitable hydrophobic materials (for example as an emulsion in an acceptable oil) or 
ion exchange resins, and sparingly soluble derivatives (such as, for example, a sparingly soluble 
salt). 

Sustained-release matrices include polylactides (U.S. Pat. No. 3,773,919, EP 58,481), 
35 copolymers of L-glutamic acid and gamma-ethyl-L-glutamate (Sidman et ah, Biopolymers 
22:547-556 (1983)), poly (2- hydroxyethyl methacrylate) (Langer et al., J- Biomed. Mater. Res. 
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15:167-277 (1981), and Langer, Chem. Tech. 12:98-105 (1982)), ethylene vinyl acetate (Langer et 
a!., Id.) or poly-D- (-)-3-hydroxybutyric acid (EP 133,988). 

In a preferred embodiment, polypeptide, polynucleotide, and antibody compositions of the 
invention are formulated in a biodegradable, polymeric drug delivery system, for example as 
5 described in U.S. Patent Nos. 4,938,763; 5,278,201; 5,278,202; 5,324,519; 5,340,849; and 
5,487,897 and in International Publication Numbers WO01/35929, WO00/24374, and 
WO00/061 17 which are hereby incorporated by reference in their entirety. In specific preferred 
embodiments the polypeptide, polynucleotide, and antibody compositions of the invention are 
formulated using the ATRIGEL® Biodegradable System of Atrix Laboratories, Inc. (Fort Collins, 
10 Colorado). 

Examples of biodegradable polymers which can be used in the formulation of polypeptide, 
polynucleotide, and .antibody compositions, include but are not limited to, polylactides, 
polyglycolides, polycaprolactones, polyanhydrides, polyamides, polyurethanes, polyesteramides, 
polyorthoesters, polydioxanones, polyacetals, polyketals, polycarbonates, polyorthocarbonates, 

1 5 polyphosphazenes, polyhydroxybutyrates, polyhydroxy valerates, polyalkylene oxalates, 
polyalkylene succinates, poly(malic acid), poly(amino acids), poly(methyl vinyl ether), 
poly(maleic anhydride), polyvinylpyrrolidone, polyethylene glycol, polyhydroxycellulose, chitin, 
chitosan, and copolymers, terpolymers, or combinations or mixtures of the above materials. The 
preferred polymers are those that have a lower degree of crystallization and are more hydrophobic. 

20 These polymers and copolymers are more soluble in the biocompatible solvents than the highly 
crystalline polymers such as polyglycolide and chitin which also have a high degree of hydrogen- 
bonding. Preferred materials with the desired solubility parameters are the polylactides, 
polycaprolactones, and copolymers of these with glycolide in which there are more amorphous 
regions to enhance solubility. In specific preferred embodiments, the biodegradable polymers 

25 which can be used in the formulation of polypeptide, polynucleotide, and antibody compositions 
are poly(lactide-co-glycolides). Polymer properties such as molecular weight, hydrophobic ity, and 
lactide/glycolide ratio may be modified to obtain the desired polypeptide, polynucleotide, or 
antibody release profile (See, e.g., Ravivarapu et al., Journal of Pharmaceutical Sciences 89:732- 
741 (2000), which is hereby incorporated by reference in its entirety). 

30 It is also preferred that the solvent for the biodegradable polymer be non-toxic, water 

miscible, and otherwise biocompatible. Examples of such solvents include, but are not limited to, 
N-methyl-2-pyrrolidone, 2-pyrrolidone, C2 to C6 alkanols, CI to C15 alchohols, dils, triols, and 
tetraols such as ethanol, glycerine propylene glycol, butanol; C3 to CI 5 alky I ketones such as 
acetone, diethyl ketone and methyl ethyl ketone; C3 to C15 esters such as methyl acetate, ethyl 

35 acetate, ethyl lactate; alkyl ketones such as methyl ethyl ketone, CI to C15 amides such as 
dimethyiformamide, dimethylacetamide and caprolactam; C3 to C20 ethers such as 
tetrahydrofuran, or solketal; tweens, triacetin, propylene carbonate, decylmethylsulfoxide, 
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dinghy, suboxide, oleic acid, l-dodec yla2 ac y cloheptan-2-one. Other preferred solvents are 
benzyl a.chohol, benzyl benzoate, dip r0 py,e„e glycol, tributyrin, ethy, oleate, glycerin, g.ycofurai 
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compatibility. 
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Hwang et al., Proa Natl. Acad. Sci.(USA) 77:4030-4034 (1980); EP 52,322; EP 36,676; EP 
88,046; EP 143,949; EP 142,641; Japanese Pat. Appl. 83-118008; U.S. Pat. Nos. 4,485,045 and 
4,544,545; and EP 102,324. Ordinarily, the liposomes are of the small (about 200-800 Angstroms) 
unilamellar type in which the lipid content is greater than about 30 mol. percent cholesterol, the 

5 selected proportion being adjusted for the optimal Therapeutic. 

In yet an additional embodiment, the Therapeutics of the invention are delivered by way 
of a pump (see Langer, supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwaid et 
aL, Surgery 88:507 (1980); Saudek et al., N. Engl. J. Med. 321:574 (1989)). 

Other controlled release systems are discussed in the review by Langer (Science 

10 249:1527-1533(1990)). 

For parenteral administration, in one embodiment, the Therapeutic is formulated generally 
by mixing it at the desired degree of purity, in a unit dosage injectable form (solution, suspension, 
or emulsion), with a pharmaceutical^ acceptable carrier, i.e., one that is non-toxic to recipients at 
the dosages and concentrations employed and is compatible with other ingredients of the 

15 formulation. For example, the formulation preferably does not include oxidizing agents and other 
compounds that are known to be deleterious to the Therapeutic. 

Generally, the formulations are prepared by contacting the Therapeutic uniformly and 
intimately with liquid carriers or finely divided solid carriers or both. Then, if necessary, the 
product is shaped into the desired formulation. Preferably the carrier is a parenteral carrier, more 

20 preferably a solution that is isotonic with the blood of the recipient. Examples of such carrier 
vehicles include water, saline, Ringer ? s solution, and dextrose solution. Non-aqueous vehicles 
such as fixed oils and ethyl oleate are also useful herein, as well as liposomes. 

The carrier suitably contains minor amounts of additives such as substances that enhance 
isotonicity and chemical stability. Such materials are non-toxic to recipients at the dosages and 

25 concentrations employed, and include buffers such as phosphate, citrate, succinate, acetic acid, and 
other organic acids or their salts; antioxidants such as ascorbic acid; low molecular weight (less 
than about ten residues) polypeptides, e.g., polyarginine or tripeptides; proteins, such as serum 
albumin, gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino 
acids, such as glycine, glutamic acid, aspartic acid, or arginine; monosaccharides, di saccharides, 

30 and other carbohydrates including cellulose or its derivatives, glucose, manose, or dextrins; 
chelating agents such as EDTA; sugar alcohols such as mannitol or sorbitol; counterions such as 
sodium; and/or nonionic surfactants such as polysorbates, poloxamers, or PEG. 

The Therapeutic is typically formulated in such vehicles at a concentration of about 01 
mg/ml to 100 mg/ml, preferably 1-10 mg/ml, at a pH of about 3 to 8. It will be understood that the 

35 use of certain of the foregoing excipients, carriers, or stabilizers will result in the formation of 
polypeptide salts. 



1775 



WO 02/102993 



PCTAJS02/08123 



Any pharmaceutical used for therapeutic administration can be sterile. Sterility is readily 
accomplished by filtration through sterile filtration membranes (e.g., 0.2 micron membranes). 
Therapeutics generally are placed into a container having a sterile access port, for example, an 
intravenous solution bag or vial having a stopper pierceable by a hypodermic injection needle. 
5 Therapeutics ordinarily will be stored in unit or multi-dose containers, for example, sealed 

ampoules or vials, as an aqueous solution or as a lyophilized formulation for reconstitution. As an 
example of a lyophilized formulation, 10-ml vials are filled with 5 ml of sterile-filtered 1% (w/v) 
aqueous Therapeutic solution, and the resulting mixture is lyophilized. The infusion solution is 
prepared by reconstituting the lyophilized Therapeutic using bacteriostatic Water-for-Injection. 

10 The invention also provides a pharmaceutical pack or kit comprising one or more 

containers filled with one or more of the ingredients of the Therapeutics of the invention. 
Associated with such container(s) can be a notice in the form prescribed by a governmental agency 
regulating the manufacture, use or sale of pharmaceuticals or biological products, which notice 
reflects approval by the agency of manufacture, use or sale for human administration. In addition, 

15 the Therapeutics may be employed in conjunction with other therapeutic compounds. 

The Therapeutics of the invention may be administered alone or in combination with 
adjuvants. Adjuvants that may be administered with the Therapeutics of the invention include, but 
are not limited to, alum, alum plus deoxycholate (ImmunoAg), MTP-PE (Biocine Corp.), QS21 
(Genentech, Inc.), BCG (e.g., THERACYS®), MPL and nonviable prepartions of 

20 Corynebacterium parvum. In a specific embodiment, Therapeutics of the invention are 
administered in combination with alum. In another specific embodiment, Therapeutics of the 
invention are administered in combination with QS-21. Further adjuvants that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
Monophosphoryl lipid immunomodulator, AdjuVax 100a, QS-21, QS-18, CRL1005, Aluminum 

25 salts, MF-59, and Virosomal adjuvant technology. Vaccines that may be administered with the 
Therapeutics of the invention include, but are not limited to, vaccines directed toward protection 
against MMR (measles, mumps, rubella), polio, varicella, tetanus/diptheria, hepatitis A, hepatitis 
B, haemophilus influenzae B, whooping cough, pneumonia, influenza, Lyme's Disease, rotavirus, 
cholera, yellow fever, Japanese encephalitis, poliomyelitis, rabies, typhoid fever, and pertussis. 

30 Combinations may be administered either concomitantly, e.g., as an admixture, separately but 
simultaneously or concurrently; or sequentially. This includes presentations in which the 
combined agents are administered together as a therapeutic mixture, and also procedures in which 
the combined agents are administered separately but simultaneously, e.g., as through separate 
intravenous lines into the same individual. Administration "in combination" further includes the 

35 separate administration of one of the compounds or agents given first, followed by the second. 

The Therapeutics of the invention may be administered alone or in combination with other 
therapeutic agents. Therapeutic agents that may be administered in combination with the 
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Therapeutics of the invention, include but not limited to, chemotherapeuiic agents, antibiotics, 
steroidal and non-steroidal anti-inflammatories, conventional immunotherapeutic agents, and/or 
therapeutic treatments described below. Combinations may be administered either concomitantly, 
e.g., as an admixture, separately but simultaneously or concurrently; or sequentially. This includes 
5 presentations in which the combined agents are administered together as a therapeutic mixture, and 
also procedures in which the combined agents are administered separately but simultaneously, e.g., 
as through separate intravenous lines into the same individual. Administration "in combination" 
further includes the separate administration of one of the compounds or agents given first, 
followed by the second. 

10 In one embodiment, the Therapeutics of the invention are administered in combination 

with an anticoagulant. Anticoagulants that may be administered with the compositions of the 
invention include, but are not limited to, heparin, low molecular weight heparin, warfarin sodium 
(e.g., COUMADIN®), dicumarol, 4-hydroxycoumarin, anisindione (e.g., MIRADON™), 
acenocoumarol (e.g., nicoumalone, SINTHROME™), indan-l,3-dione, phenprocoumon (e.g., 

15 MARCUMAR™), ethyl biscoumacetate (e.g., TROMEXAN™), and aspirin. In a specific 
embodiment, compositions of the invention are administered in combination with heparin and/or 
warfarin. In another specific embodiment, compositions of the invention are administered in 
combination with warfarin. In another specific embodiment, compositions of the invention are 
administered in combination with warfarin and aspirin. In another specific embodiment, 

20 compositions of the invention are administered in combination with heparin. In another specific 
embodiment, compositions of the invention are administered in combination with heparin and 
aspirin. 

In another embodiment, the Therapeutics of the invention are administered in combination 
with thrombolytic drugs. Thrombolytic drugs that may be administered with the compositions of 

25 the invention include, but are not limited to, plasminogen, lys-plasminogen, alpha2-antiplasmin, 
streptokinae (e.g., KABIKINASE™), antiresplace (e.g., EMINASE™), tissue plasminogen 
activator (t-PA, altevase, ACTIVASE™), urokinase (e.g., ABBOKINASE™), sauruplase, 
(Prourokinase, single chain urokinase), and aminocaproic acid (e.g., AMICAR™). In a specific 
embodiment, compositions of the invention are administered in combination with tissue 

30 plasminogen activator and aspirin. 

In another embodiment, the Therapeutics of the invention are administered in combination 
with antiplatelet drugs. Antiplatelet drugs that may be administered with the compositions of the 
invention include, but are not limited to, aspirin, dipyridamole (e.g., PERSANTINE™), and 
ticlopidine (e.g., TICLID™). 

35 In specific embodiments, the use of anti-coagulants, thrombolytic and/or antiplatelet drugs 

in combination with Therapeutics of the invention is contemplated for the detection, prevention, 
diagnosis, prognostication, treatment, anoVor amelioration of thrombosis, arterial thrombosis, 
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venous thrombosis, thromboembolism, pulmonary embolism, atherosclerosis, myocardial 
infarction, transient ischemic attack, unstable angina. In specific embodiments, the use of 
anticoagulants, thrombolytic drugs and/or antiplatelet drugs in combination with Therapeutics of 
the invention is contemplated for the prevention of occulsion of saphenous grafts, for reducing the 
risk of periprocedural thrombosis as might accompany angioplasty procedures, for reducing the 
risk of stroke in patients with atrial fibrillation including nonrheumatic atrial fibrillation, for 
reducing the risk of embolism associated with mechanical heart valves and or mitral valves 
disease. Other uses for the therapeutics of the invention, alone or in combination with antiplatelet, 
anticoagulant, and/or thrombolytic drugs, include, but are not limited to, the prevention of 
occlusions in extracorporeal devices (e.g., intravascular canulas, vascular access shunts in 
hemodialysis patients, hemodialysis machines, and cardiopulmonary bypass machines). 

In certain embodiments, Therapeutics of the invention are administered in combination 
with antiretroviral agents, nucleoside/nucleotide reverse transcriptase inhibitors (NRTIs), non- 
nucleoside reverse transcriptase inhibitors (NNRTIs), and/or protease inhibitors (Pis). NRTIs that 
may be administered in combination with the Therapeutics of the invention, include, but are not 
limited to, RETROVIR- (zidovudine/AZT), VIDEX™ (didanosine/ddl), HTVID™ 
(zalcitabine/ddC), ZERIT™ (stavudine/d4T), EPIVIR™ (l am ivudine/3TC), and COMBIVIR™ 
(zidovudine/lamivudine). NNRTIs that may be administered in combination with the Therapeutics 
of the invention, include, but are not limited to, VIRAMUNE™ (nevirapine), RESCRIPTOR™ 
(delavirdine), and SUSTIVA™ (efavirenz). Protease inhibitors that may be administered in 
combination with the Therapeutics of the invention, include, but are not limited to, CRKIVAN™ 
(indinavir), NORVIR™ (ritonavir), INVIRASE™ (saquinavir), and VIRACEPT™ (nelfinavir). In 
a specific embodiment, antiretroviral agents, nucleoside reverse transcriptase inhibitors, non- 
nucleoside reverse transcriptase inhibitors, and/or protease inhibitors may be used in any 
combination with Therapeutics of the invention to treat AIDS and/or to prevent or treat HTV 
infection. 

Additional NRTIs include LODENOSINE™ (F-ddA; an acid-stable adenosine NRTI; 
Triangle/Abbott; COVIRACIL™ (emtricitabine/FTC; structurally related to lamivudine (3TC) but 
with 3- to 10-fold greater activity in vitro; Triangle/Abbott); dOTC (BCH-10652, also structurally 
related to lamivudine but retains activity against a substantial proportion of lamivudine-resistant 
isolates; Biochem Pharma); Adefovir (refused approval for anti-HTV therapy by FDA- Gilead 
Sciences); PREVEON® (Adefovir Dipivoxil, the active prodrug of adefovir; its active form is 
PMEA- PP ) ; TENOFOVIR™ ( bis .p 0 C PMPA, a PMPA prodrug; Gilead); DAPD/DXG (active 
metabolite of DAPD; Triangle/Abbott); D-D4FC (related to 3TC, with activity against AZT/3TC- 
resistant virus); GW420867X (Glaxo Wellcome); ZIAGEN™ (abacavir/159U89; Glaxo Wellcome 
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Inc.); CS-87 (3'azido-2\3'-dideoxyuridine; WO 99/66936); and S-acyl-2-thioethyl (SATE)- 
bearing prodrug forms of 0-L-FD4C and 0-L-FddC (WO 98/17281). 

Additional NNRTIs include COACTINON™ (Emivirine/MKC^42, potent NNRTI of the 
HEPT class; Triangle/Abbott); CAPRAVERINE™ (AG-1549/S-1153, a next generation NNRTI 

5 with activity against viruses containing the K103N mutation; Agouron); PNU-142721 (has 20- to 
50-fold greater activity than its predecessor delavirdine and is active against K103N mutants; 
Pharmacia & Upjohn); DPC-961 and DPC-963 (second-generation derivatives of efavirenz, 
designed to be active against viruses with the K103N mutation; DuPont); GW-420867X (has 25- 
fold greater activity than HBY097 and is active against K103N mutants; Glaxo Wellcome); 

10 CALANOLIDE A (naturally occurring agent from the latex tree; active against viruses containing 
either or both the Y181C and K103N mutations); and Propolis (WO 99/49830). 

Additional protease inhibitors include LOPINAVIR™ (ABT378/r; Abbott Laboratories); 
BMS-232632 (an azapeptide; Bristol-Myres Squibb); TIPRANAVIR™ (PNU-140690, a non- 
peptic dihydropyrone; Pharmacia & Upjohn); PD-178390 (a nonpeptidic dihydropyrone; Parke- 

15 Davis); BMS 232632 (an azapeptide; Bristol-Myers Squibb); L-756,423 (an indinavir analog; 
Merck); DMP-450 (a cyclic urea compound; Avid & DuPont); AG-1776 (a peptidomimetic with 
in vitro activity against protease inhibitor-resistant viruses; Agouron); VX-175/GW-433908 
(phosphate prodrug of amprenavir; Vertex & Glaxo Welcome); CGP61755 (Ciba); and 
AGENERASE™ (amprenavir; Glaxo Wellcome Inc.). 

20 Additional antiretroviral agents include fusion inhibitors/gp4 1 binders. Fusion 

inhibitors/gp41 binders include T-20 (a peptide from residues 643-678 of the HIV gp41 
transmembrane protein ectodomain which binds to gp41 in its resting state and prevents 
transformation to the fusogenic state; Trimeris) and T-1249 (a second-generation fusion inhibitor; 
Trimeris). 

25 Additional antiretroviral agents include fusion inhibitors/chemokine receptor antagonists. 

Fusion inhibitors/chemokine receptor antagonists include CXCR4 antagonists such as AMD 3100 
(a bicyclam), SDF-1 and its analogs, and ALX40-4C (a cationic peptide), T22 (an 18 amino acid 
peptide; Trimeris) and the T22 analogs T134 and T140; CCR5 antagonists such as RANTES (9- 
68), AOP-RANTES, NNY-RANTES, and TAK-779; and CCR5/CXCR4 antagonists such as NSC 

30 651016 (a distamycin analog). Also included are CCR2B, CCR3, and CCR6 antagonists. 
Chemokine recpetor agonists such as RANTES, SDF-1, MlP-ia, MIP-lp, etc., may also inhibit 
fusion. 

Additional antiretroviral agents include integrase inhibitors. Integrase inhibitors include 
dicaffeoylquinic (DFQA) acids; L-chicoric acid (a dicaffeoyl tartaric (DCTA) acid); quinalizarin 
35 (QLC) and related anthraquinones; ZINTEVIR™ (AR 177, an oligonucleotide that probably acts at 
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cell surface rather than being a true integrase inhibitor, Arondex); and naphthols such as those 
disclosed in WO 98/50347. 

Additional antiretroviral agents include hydroxyurea-like compunds such as BCX-34 (a 
purine nucleoside phosphorylase inhibitor; Biocryst); ribonucleotide reductase inhibitors such as 
DIDOX™ (Molecules for Health); inosine monophosphate dehydrogenase (IMPDH) inhibitors 
sucha as VX-497 (Vertex); and mycopholic acids such as CellCept (mycophenolate mofetil; 
Roche). 

Additional antiretroviral agents include inhibitors of viral integrase, inhibitors of viral 
genome nuclear translocation such as arylene bis(methylketone) compounds; inhibitors of HIV 
entry such as AOP-RANTES, NNY-RANTES, RANTES-IgG fusion protein, soluble complexes 
of RANTES and glycosaminoglycans (GAG), and AMD-3100; nucleocapsid zinc finger inhibitors 
such as dithiane compounds; targets of HIV Tat and Rev; and pharmacoenhancers such as ABT- 
378. 

Other antiretroviral therapies and adjunct therapies include cytokines and lymphokines 
such as MP-la, MIP-ip, SDF-la, EL-2, PROLEUKINtm (aldesleukin/L2-7001 ; Chiron), IL-4, IL- 
10, IL-12, and IL-13; interferons such as IFN-a2a; antagonists of TNFs, NFkB, GM-CSF, M-CSF, 
and IL-10; agents that modulate immune activation such as cyclosporin and prednisone; vaccines 
such as Remune- (HIV Immunogen), APL 400-003 (Apollon), recombinant gpl20 and 
fragments, bivalent (B/E) recombinant envelope glycoprotein, rgpl20CM235, MN rgpl20 SF-2 
rgpI20, gP 120/soluble CD4 complex, Delta IR-FL protein, branched synthetic peptide derived 
from ^continuous gpl20 C3/C4 domain, fusion-competent immunogens, and Gag. Pol, Nef, and 
Tat vaccmes; gene-based therapies such as genetic suppressor elements (GSEs; WO 98/54366) 
and intrakines (genetically modified CC chemokines targetted to the ER to block surface 
express^ of newly synthesized CCR5 (Yang et «/.. PNAS 94: 1 1567-72 (1997); Chen et al Nat 
Med. 5:1110-16 (1997)); antibodies such as the anti-CXCR4 antibody 12G5, the anti-CCR5 
antibodies 2D7, 5C7, PA8, PA9, PAID, PA11. PA12, and PA 14, the anti-CD4 antibodies Q4120 
and RPA-T4, the anti-CCR3 antibody 7B11. the anti-gpl20 antibodies 17b, 48d, 447-52D, 257-D. 
268-D and 50.1, anti-Tat antibodies, anti-TNF-a antibodies, and monoclonal antibody 33A; aryl 
hydrocarbon (AH) receptor agonists and antagonists such as TCDD, 3,3\4,4',5- 
pentachlorobiphenyl, 3,3',4,4'- te trachlorobiphenyl, and a-naphthoflavone (WO 98/30213); and 
antioxidants such as y-L-glutamyl-L-cysteine ethyl ester (y-GCE; WO 99/56764). 

In a further embodiment, the Therapeutics of the invention are administered in 
contention with an antiviral agent. Antiviral agents that may be administered with the 
Therapeut.es of the invention include, but are not limited to, acyclovir, ribavirin, amantadine, and 
35 remantidine. 
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In other embodiments, Therapeutics of the invention may be administered in combination 
with anti-opportunistic infection agents. Anti-opportunistic agents that may be administered in 
combination with the Therapeutics of the invention, include, but are not limited to, 
TRIMETHOPRIM-SULFAMETHOXAZOLE™, DAPSONE™, PENTAMIDINE™, 

5 ATOVAQUONE™, ISONIAZID™, RIFAMPIN™, PYRAZIN AMIDE™, ETHAMBUTOL™, 
RIFABUTIN™, CLARITHROMYCIN™, AZITHROMYCIN™, GANCICLOVIR™, 
FOSCARNET™, CIDOFOVIR™, FLUCONAZOLE™, ITRACONAZOLE™, 

KETOCONAZOLE™, ACYCLOVIR™, FAMCICOLVIR™, PYRIMETHAMINE™, 
LEUCOVORIN™, NEUPOGEN™ (filgrastim/G-CSF), and LEUKINE™ (sargramostim/GM- 

10 CSF). In a specific embodiment, Therapeutics of the invention are used in any combination with 
TRIMETHOPRIM-SULFAMETHOXAZOLE™, DAPSONE™, PENTAMIDINE™, and/or 
ATOVAQUONE™ to prophylactically treat or prevent an opportunistic Pneumocystis carinii 
pneumonia infection. In another specific embodiment, Therapeutics of the invention are used in 
any combination with ISONIAZID™, RIFAMPIN™, PYRAZIN AMIDE™, and/or 

15 ETHAMBUTOL™ to prophylactically treat or prevent an opportunistic Mycobacterium avium 
complex infection. In another specific embodiment, Therapeutics of the invention are used in any 
combination with RIFABUTIN™, CLARITHROMYCIN™, and/or AZITHROMYCIN™ to 
prophylactically treat or prevent an opportunistic Mycobacterium tuberculosis infection. In 
another specific embodiment, Therapeutics of the invention are used in any combination with 

20 GANCICLOVIR™, FOSCARNET™, and/or CIDOFOVIR™ to prophylactically treat or prevent an 
opportunistic cytomegalovirus infection. In another specific embodiment, Therapeutics of the 
invention are used in any combination with FLUCONAZOLE™, ITRACONAZOLE™, and/or 
KETOCONAZOLE™ to prophylactically treat or prevent an opportunistic fungal infection. In 
another specific embodiment, Therapeutics of the invention are used in any combination with 

25 ACYCLOVIR™ and/or FAMCICOLVIR™ to prophylactically treat or prevent an opportunistic 
herpes simplex virus type I and/or type II infection. In another specific embodiment, Therapeutics 
of the invention are used in any combination with PYRIMETHAMINE™ and/or LEUCOVORIN™ 
to prophylactically treat or prevent an opportunistic Toxoplasma gondii infection. In another 
specific embodiment, Therapeutics of the invention are used in any combination with 

30 LEUCOVORIN™ and/or NEUPOGEN™ to prophylactically treat or prevent an opportunistic 
bacterial infection. 

In a further embodiment, the Therapeutics of the invention are administered in 
combination with an antibiotic agent. Antibiotic agents that may be administered with the 
Therapeutics of the invention include, but are not limited to, amoxicillin, beta-lac tamases, 
35 aminoglycosides, beta-iactam (glycopeptide), beta-lactamases, Clindamycin, chloramphenicol, 
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cephalosporins, ciprofloxacin, erythromycin, fluoroquinolones, macrolides, metronidazole, 
penicillins, quinolones, rapamycin, rifampin, streptomycin, sulfonamide, tetracyclines, 
trimethoprim, trimethoprim-sulfamethoxazole, and vancomycin. 

In other embodiments, the Therapeutics of the invention are administered in combination 
5 with immunestimulants. Immunostimulants that may be administered in combination with the 
Therapeutics of the invention include, but are not limited to, levamisole (e.g., ERGAMISOL™), 
isoprinosine (e.g. INOSIPLEX™), interferons (e.g. interferon alpha), and interleukins (e.g., IL-2). 

In other embodiments, Therapeutics of the invention are administered in combination with 
immunosuppressive agents. Immunosuppressive agents that may be administered in combination 
10 with the Therapeutics of the invention include, but are not limited to, steroids, cyclosporine, 
cyclosporine analogs, cyclophosphamide methylprednisone, prednisone, azathioprine, FK-506, 15- 
deoxyspergualin, and other immunosuppressive agents that act by suppressing the function of 
responding T cells. Other immunosuppressive agents that may be administered in combination 
with the Therapeutics of the invention include, but are not limited to, prednisolone, methotrexate, 
15 thalidomide, methoxsalen, rapamycin. leflunomide, mizoribine (BREDIN1N™), brequinar, 
deoxyspergualin, and azaspirane (SKF 105685), ORTHOCLONE OKT® 3 (muromonab-CD3), 
SANDIMMUNE™, NEORAL™, SANGDYA™ (cyclosporine), PROGRAF® (FK506, 
tacrolimus), CELLCEPT® (mycophenolate motefil, of which the active metabolite is 
mycophenolic acid), IMURAN™ (azathioprine), glucocorticosteroids, adrenocortical steroids such 
20 as DELTASONE™ (prednisone) and HYDELTRASOL™ (prednisolone), FOLEX™ and 
MEXATE™ (methotrxate), OXSORALEN-ULTRA™ (methoxsalen) and RAPAMUNE™ 
(sirolimus). In a specific embodiment, immunosuppressants may be used to prevent rejection of 
organ or bone marrow transplantation. 

In an additional embodiment, Therapeutics of the invention are administered alone or in 
25 combination with one or more intravenous immune globulin preparations. Intravenous immune 
globulin preparations that may be administered with the Therapeutics of the invention include, but 
not limited to, GAMMAR™, IVEEGAM™, SANDOGLOBULIN™, GAMMAGARD S/D™, 
ATGAM™ (antithymocyte glubulin), and GAMIMUNE™. In a specific embodiment, 
Therapeutics of the invention are administered in combination with intravenous immune globulin 
30 preparations in transplantation therapy (e.g., bone marrow transplant). 

In certain embodiments, the Therapeutics of the invention are administered alone or in 
combination with an anti-inflammatory agent. Anti-inflammatory agents that may be administered 
with the Therapeutics of the invention include, but are not limited to, corticosteroids (e.g. 
betamethasone, budesonide, cortisone, dexamethasone, hydrocortisone, methylprednisolone, 
35 prednisolone, prednisone, and triamcinolone), nonsteroidal ami -inflammatory drugs (e.g., 
diclofenac, diflunisal, etodolac, fenoprofen, floctafenine, flurbiprofen, ibuprofen, indomethacin, 
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ketoprofen, meclofenamate, mefenamic acid, meloxicam, nabumetone, naproxen, oxaprozin, 
phenylbutazone, piroxicam, sulindac, tenoxicam, tiaprofenic acid, and tolmetin.), as well as 
antihistamines, aminoarylcarboxylic acid derivatives, arylacetic acid derivatives, arylbutyric acid 
derivatives, arylcarboxylic acids, arylpropionic acid derivatives, pyrazoles, pyrazolones, salicylic 
5 acid derivatives, thiazinecarboxamides, e-acetamidocaproic acid, S-adenosylmethionine, 3-amino- 
4-hydroxybutyric acid, amixetrine, bendazac, benzydamine, bucolome, difenpiramide, ditazol, 
emorfazone, guaiazulene, nabumetone, nimesulide, orgotein, oxaceprol, paranyline, perisoxal, 
pifoxime, proquazone, proxazole, and tenidap. 

In an additional embodiment, the compositions of the invention are administered alone or 

10 in combination with an anti-angiogenic agent. Anti-angiogenic agents that may be administered 
with the compositions of the invention include, but are not limited to, Angiostatin (Entremed, 
Rockville, MD), Troponin- 1 (Boston Life Sciences, Boston, MA), anti-Invasive Factor, retinoic 
acid and derivatives thereof, paclitaxel (Taxol), Suramin, Tissue Inhibitor of Metalloproteinase-1, 
Tissue Inhibitor of Metalloproteinase-2, VEGI, Plasminogen Activator Inhibitor-1, Plasminogen 

15 Activator Inhibitor-2, and various forms of the lighter H d group" transition metals. 

Lighter "d group" transition metals include, for example, vanadium, molybdenum, 
tungsten, titanium, niobium, and tantalum species. Such transition metal species may form 
transition metal complexes. Suitable complexes of the above-mentioned transition metal species 
include oxo transition metal complexes. 

20 Representative examples of vanadium complexes include oxo vanadium complexes such 

as vanadate and vanadyl complexes. Suitable vanadate complexes include metavanadate and 
orthovanadate complexes such as, for example, ammonium metavanadate, sodium metavanadate, 
and sodium orthovanadate. Suitable vanadyl complexes include, for example, vanadyl 
acetylacetonate and vanadyl sulfate including vanadyl sulfate hydrates such as vanadyl sulfate 

25 mono- and trihydrates. 

Representative examples of tungsten and molybdenum complexes also include oxo 
complexes. Suitable oxo tungsten complexes include tungstate and tungsten oxide complexes. 
Suitable tungstate complexes include ammonium tungstate, calcium tungstate, sodium tungstate 
dihydrate, and tungstic acid. Suitable tungsten oxides include tungsten (IV) oxide and tungsten 

30 (VI) oxide. Suitable oxo molybdenum complexes include molybdate, molybdenum oxide, and 
molybdenyl complexes. Suitable molybdate complexes include ammonium molybdate and its 
hydrates, sodium molybdate and its hydrates, and potassium molybdate and its hydrates. Suitable 
molybdenum oxides include molybdenum (VI) oxide, molybdenum (VI) oxide, and molybdic acid. 
Suitable molybdenyl complexes include, for example, molybdenyl acetylacetonate. Other suitable 

35 tungsten and molybdenum complexes include hydroxo derivatives derived from, for example, 
glycerol, tartaric acid, and sugars. 



1783 



WO 02/102993 



PCT/US02/08123 



A wide variety of other anti-angiogenic factors may also be utilized within the context of 
the present invention. Representative examples include, but are not limited to, platelet factor 4; 
protamine sulphate; sulphated chitin derivatives (prepared from queen crab shells), (Murata et a)., 
Cancer Res. 51:22-26, (1991)); Sulphated Polysaccharide Peptidoglycan Complex (SP- PG) (the 
5 function of this compound may be enhanced by the presence of steroids such as estrogen, and 
tamoxifen citrate); Staurosporine; modulators of matrix metabolism, including for example, 
proline analogs, cishydroxyproline, d,L-3,4-dehydroproline, Thiaproline, alpha,alpha-dipyridyl, 
aminopropionitrile fumarate; 4-propyl-5-(4-pyridinyl)-2(3H)-oxazolone; Methotrexate; 
Mitoxantrone; Heparin; Interferons; 2 Macroglobulin-serum; ChIMP-3 (Pavloff et al., J. Bio. 

10 Chem. 267:17321-17326, (1992)); Chymostatin (Tomkinson et al., Biochem J. 286:475-480, 
(1992)); Cyclodextrin Tetradecasulfate; Eponemycin; Camptothecin; Fumagillin (Ingber et al., 
Nature 348:555-557, (1990)); Gold Sodium Thiomalate ("GST"; Matsubara and Ziff, J. Clin. 
Invest. 79:1440-1446, (1987)); anticollagenase-serum; alpha2-antiplasmin (Holmes et al., J. Biol. 
Chem. 262(4): 1659-1664, (1987)); Bisantrene (National Cancer Institute); Lobenzarit disodium 

15 (N-(2)-carboxyphenyl-4- chloroanthronilic acid disodium or M CCA"; (Takeuchi et al., Agents 
Actions 36:312-316, (1992)); and metalloproteinase inhibitors such as BB94. 

Additional anti-angiogenic factors that may also be utilized within the context of the 
present invention include Thalidomide, (Celgene, Warren, NJ); Angiostatic steroid; AGM-1470 
(H. Brem and J. Folkman J Pediatr. Surg. 28:445-51 (1993)); an integrin alpha v beta 3 antagonist 

20 (C. Storgard et al., J Clin, Invest. 103:47-54 (1999)); carboxynaminolmidazole; 
Carboxyamidotriazole (CAI) (National Cancer Institute, Bethesda, MD); Conbretastatin A-4 
(CA4P) (OXiGENE, Boston, MA); Squalamine (Magainin Pharmaceuticals, Plymouth Meeting, 
PA); TMM70, (Tap Pharmaceuticals, Deerfield, IL); ZD-0101 AstraZeneca (London, UK); 
APRA (CT2584); Benefm, Byrostatin-1 (SC339555); CGP-41251 (PKC 412); CM101; 

25 Dexrazoxane (ICRF187); DMXAA; Endostatin; Flavopridiol; Genestein; GTE; ImmTher; lressa 
(ZD1839); Octreotide (Somatostatin); Panretin; Penacillamine; Photopoint; PI-88; Prinomastat 
(AG-3340) Purlytin; Suradista (FCE26644); Tamoxifen (Nolvadex); Tazarotene; 
Tetrathiomolybdate; Xeloda (Capecitabine); and 5-Fluorouracil. 

Anti-angiogenic agents that may be administed in combination with the compounds of the 

30 invention may work through a variety of mechanisms including, but not limited to, inhibiting 
proteolysis of the extracellular matrix, blocking the function of endothelial cell-extracellular 
matrix adhesion molecules, by antagonizing the function of angiogenesis inducers such as growth 
factors, and inhibiting integrin receptors expressed on proliferating endothelial cells. Examples of 
anti-angiogenic inhibitors that interfere with extracellular matrix proteolysis and which may be 

35 administered in combination with the compositons of the invention include, but are not lmited to, 
AG-3340 (Agouron, La Jolla, CA), BAY-12-9566 (Bayer, West Haven, CT), BMS-275291 
(Bristol Myers Squibb, Princeton, NJ), CGS-27032A (Novartis, East Hanover, NJ), Marimastat 
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(British Biotech, Oxford, UK), and Metastat (Aetema, St-Foy, Quebec). Examples of anti- 
angiogenic inhibitors that act by blocking the function of endothelial cell-extracellular matrix 
adhesion molecules and which may be administered in combination with the compositons of the 
invention include, but are not lmited to, EMD-121974 (Merck KcgaA Darmstadt, Germany) and 
5 Vitaxin (Ixsys, La Jolla, CA/Medimmune, Gaithersburg, MD). Examples of anti-angiogenic 
agents that act by directly antagonizing or inhibiting angiogenesis inducers and which may be 
administered in combination with the compositons of the invention include, but are not lmited to, 
Angiozyme (Ribozyme, Boulder, CO), Anti-VEGF antibody (Genentech, S. San Francisco, CA), 
PTK-787/ZK-225846 (Novartis, Basel, Switzerland), SU-101 (Sugen, S. San Francisco, CA), SU- 

10 5416 (Sugen/ Pharmacia Upjohn, Bridgewater, NJ), and SU-6668 (Sugen). Other anti-angiogenic 
agents act to indirectly inhibit angiogenesis. Examples of indirect inhibitors of angiogenesis 
which may be administered in combination with the compositons of the invention include, but are 
not limited to, Hvl-862 (Cytran, Kirkland, WA), Interferon-alpha, BL-12 (Roche, Nutley, NJ), and 
Pentosan polysulfate (Georgetown University, Washington, DC). 

15 in particular embodiments, the use of compositions of the invention in combination with 

anti-angiogenic agents is contemplated for the treatment, prevention, and/or amelioration of an 
autoimmune disease, such as for example, an autoimmune disease described herein. 

In a particular embodiment, the use of compositions of the invention in combination with 
anti-angiogenic agents is contemplated for the treatment, prevention, and/or amelioration of 

20 arthritis. In a more particular embodiment, the use of compositions of the invention in combination 
with anti-angiogenic agents is contemplated for the treatment, prevention, and/or amelioration of 
rheumatoid arthritis. 

In another embodiment, the polynucleotides encoding a polypeptide of the present 
invention are administered in combination with an angiogenic protein, or polynucleotides 

25 encoding an angiogenic protein. Examples of angiogenic proteins that may be administered with 
the compositions of the invention include, but are not limited to, acidic and basic fibroblast growth 
factors, VEGF-1, VEGF-2, VEGF-3, epidermal growth factor alpha and beta, platelet-derived 
endothelial cell growth factor, platelet-derived growth factor, tumor necrosis factor alpha, 
hepatocyte growth factor, insulin-like growth factor, colony stimulating factor, macrophage colony 

30 stimulating factor, granulocyte/macrophage colony stimulating factor, and nitric oxide synthase. 

In additional embodiments, compositions of the invention are administered in combination 
with a chemotherapeutic agent. Chemotherapeutic agents that may be administered with the 
Therapeutics of the invention include, but are not limited to alkylating agents such as nitrogen 
mustards (for example, Mechlorethamine, cyclophosphamide, Cyclophosphamide Ifosfamide, 

35 Melphalan (L-sarcoIysin), and Chlorambucil), ethylenimines and methylmelamines (for example, 
Hexamethylmelamine and Thiotepa), alkyl sulfonates (for example, Busulfan), nitrosoureas (for 
example, Carmustine (BCNU), Lomustine (CCNU), Semustine (methyl-CCNU), and Streptozocin 
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(streptozotocin)), triazenes (for example, Dacarbazine (DTIC; 

dimethyltriazenoimidazolecarboxamide)), folic acid analogs (for example, Methotrexate 
(amethopterin)), pyrimidine analogs (for example, Fluorouacil (5-fluorouracil; 5-FU), Floxuridine 
(fluorodeoxyuridine; FudR), and Cytarabine (cytosine arabinoside)), purine analogs and related 
5 inhibitors (for example, Mercaptopurine (6-mercaptopurine; 6-MP), Thioguanine (6-thioguanine; 
TG), and Pentostatin (2'-deoxycoformycin)), vinca alkaloids (for example, Vinblastine (VLB, 
vinblastine sulfate)) and Vincristine (vincristine sulfate)), epipodophyllotoxins (for example, 
Etoposide and Teniposide), antibiotics (for example, Dactinomycin (actinomycin D), 
Daunorubicin (daunomycin; rubidomycin), Doxorubicin, Bleomycin, Plicamycin (mithramycin), 

10 and Mitomycin (mitomycin C), enzymes (for example, L-Asparaginase), biological response 
modifiers (for example, Interferon-alpha and interferon-a!pha-2b), platinum coordination 
compounds (for example, Cisplatin (cis-DDP) and Carboplatin), anthracenedione (Mitoxantrone), 
substituted ureas (for example, Hydroxyurea), methylhydrazine derivatives (for example, 
Procarbazine (N-methylhydrazine; MM), adrenocorticosteroids (for example, Prednisone), 

15 progestins (for example, Hydroxyprogesterone caproate, Medroxyprogesterone, 
Medroxyprogesterone acetate, and Megestrol acetate), estrogens (for example, Diethylstilbestrol 
(DES), Diethylstilbestrol diphosphate, Estradiol, and Ethinyl estradiol), antiestrogens (for 
example, Tamoxifen), androgens (Testosterone proprionate, and Fluoxymesterone), antiandrogens 
(for example, Flutamide), gonadotropin-releasing horomone analogs (for example, Leuprolide), 

20 other hormones and hormone analogs (for example, methyltestosterone, estramustine, estramustine 
phosphate sodium, chlorotrianisene, and testolactone), and others (for example, dicarbazine, 
glutamic acid, and mitotane). 

In one embodiment, the compositions of the invention are administered in combination 
with one or more of the following drugs: infliximab (also known as Remicade™ Centocor, Inc.), 

25 Trocade (Roche, RO-32-3555), Leflunomide (also known as Arava™ from Hoechst Marion 
Roussel), Kineret™ (an IL-1 Receptor antagonist also known as Anakinra from Amgen, Inc.) 

In a specific embodiment, compositions of the invention are administered in combination 
with CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone) or combination of one 
or more of the components of CHOP. In one embodiment, the compositions of the invention are 

30 administered in combination with anti-CD20 antibodies, human monoclonal anti-CD20 antibodies. 
In another embodiment, the compositions of the invention are administered in combination with 
anti-CD20 antibodies and CHOP, or anti-CD20 antibodies and any combination of one or more of 
the components of CHOP, particularly cyclophosphamide and/or prednisone. In a specific 
embodiment, compositions of the invention are administered in combination with Rituximab. In a 

35 further embodiment, compositions of the invention are administered with Rituximab and CHOP, 
or Rituximab and any combination of one or more of the components of CHOP, particularly 
cyclophosphamide and/or prednisone. In a specific embodiment, compositions of the invention are 
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administered in combination with tositumomab. In a further embodiment, compositions of the 
invention are administered with tositumomab and CHOP, or tositumomab and any combination of 
one or more of the components of CHOP, particularly cyclophosphamide and/or prednisone. The 
anti-CD20 antibodies may optionally be associated with radioisotopes, toxins or cytotoxic 
5 prodrugs. 

In another specific embodiment, the compositions of the invention are administered in 
combination Zevalin™. In a further embodiment, compositions of the invention are administered 
with Zevalin™ and CHOP, or Zevalin™ and any combination of one or more of the components of 
CHOP, particularly cyclophosphamide and/or prednisone. Zevalin™ may be associated with one 

10 or more radisotopes. Particularly preferred isotopes are and ,n In. 

In an additional embodiment, the Therapeutics of the invention are administered in 
combination with cytokines. Cytokines that may be administered with the Therapeutics of the 
invention include, but are not limited to, IL2, IL3, IL4, IL5, IL6, IL7, BL10, IL12, IL13, IL15, anti- 
CD40, CD40L, IFN-gamma and TNF-alpha. In another embodiment,. Therapeutics of the 

15 invention may be administered with any interleukin, including, but not limited to, IL-lalpha, IL- 
lbeta, IL-2, IL-3, BL-4, IL-5, IL-6, DL-7, IL-8, EL-9, IL-10, IL-1 1, IL-12, IL-13, IL-14, IL-15, EL- 
16, IL-17, EL-18, IL-19, IL-20, and IL-21. 

In one embodiment, the Therapeutics of the invention are administered in combination 
with members of the TNF family. TNF, TNF-related or TNF-like molecules that may be 

20 administered with the Therapeutics of the invention include, but are not limited to, soluble forms 
of TNF-alpha, lymphotoxin-alpha (LT-alpha, also known as TNF-beta), LT-beta (found in 
complex heterotrimer LT-alpha2-beta), OPGL, FasL, CD27L, CD30L, CD40L, 4-1BBL, DcR3, 
OX40L, TNF-gamma (International Publication No. WO 96/14328), AIM-1 (International 
Publication No. WO 97/33899), endokine-alpha (International Publication No. WO 98/07880), 

25 OPG, and neutrokine-alpha (International Publication No. WO 98/18921, OX40, and nerve growth 
factor (NGF), and soluble forms of Fas, CD30, CD27, CD40 and 4-EBB, TR2 (International 
Publication No. WO 96/34095), DR3 (International Publication No. WO 97/33904), DR4 
(International Publication No. WO 98/32856), TR5 (International Publication No. WO 98/30693), 
TRANK, TR9 (International Publication No. WO 98/56892),TR10 (International Publication No. 

30 WO 98/54202), 312C2 (International Publication No. WO 98/06842), and TR12, and soluble 
forms CD154, CD70, and CD153. 

In an additional embodiment, the Therapeutics of the invention are administered in 
combination with angiogenic proteins. Angiogenic proteins that may be administered with the 
Therapeutics of the invention include, but are not limited to, Glioma Derived Growth Factor 

35 (GDGF), as disclosed in European Patent Number EP-399816; Platelet Derived Growth Factor-A 
(PDGF-A), as disclosed in European Patent Number EP-6821 10; Platelet Derived Growth Factor- 
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B (PDGF-B), as disclosed in European Patent Number EP-282317; Placental Growth Factor 
(P1GF), as disclosed in International Publication Number WO 92/06194; Placental Growth Factor- 
2 (P1GF-2), as disclosed in Hauser et al„ Growth Factors, 4:259-268 (1993); Vascular Endothelial 
Growth Factor (VEGF), as disclosed in International Publication Number WO 90/13649; Vascular 
5 Endothelial Growth Factor-A (VEGF-A), as disclosed in European Patent Number EP-506477; 
Vascular Endothelial Growth Factor-2 (VEGF-2), as disclosed in International Publication 
Number WO 96/39515; Vascular Endothelial Growth Factor B (VEGF-3); Vascular Endothelial 
Growth Factor B-186 (VEGF-B186), as disclosed in International Publication Number WO 
96/26736; Vascular Endothelial Growth Factor-D (VEGF-D), as disclosed in International 

10 Publication Number WO 98/02543; Vascular Endothelial Growth Factor-D (VEGF-D), as 
disclosed in International Publication Number WO 98/07832; and Vascular Endothelial Growth 
Factor-E (VEGF-E), as disclosed in German Patent Number DE1963960L The above mentioned 
references are herein incorporated by reference in their entireties. 

In an additional embodiment, the Therapeutics of the invention are administered in 

15 combination with Fibroblast Growth Factors. Fibroblast Growth Factors that may be administered 
with the Therapeutics of the invention include, but are not limited to, FGF-1, FGF-2, FGF-3, FGF- 
4, FGF-5, FGF-6, FGF-7, FGF-8, FGF-9, FGF-10, FGF-1 1, FGF-12, FGF-13, FGF-14, and FGF- 
15. 

In an additional embodiment, the Therapeutics of the invention are administered in 
20 combination with hematopoietic growth factors. Hematopoietic growth factors that may be 
administered with the Therapeutics of the invention include, but are not limited to, granulocyte 
macrophage colony stimulating factor (GM-CSF) (sargramostim, LEUKINE™, PROKINE™), 
granulocyte colony stimulating factor (G-CSF) (filgrastim, NEUPOGEN™), macrophage colony 
stimulating factor (M-CSF, CSF-1) erythropoietin (epoetin alfa, EPOGEN™, PROCRIT™), stem 
25 cell factor (SCF, c-kit ligand, steel factor), megakaryocyte colony stimulating factor, PIXY321 (a 
GMCSF/IL-3 fusion protein), interleukins, especially any one or more of IL-1 through IL-12, 
interferon-gamma, or thrombopoietin. 

In certain embodiments, Therapeutics of the present invention are administered in 
combination with adrenergic blockers, such as, for example, acebutolol, atenolol, betaxolol, 
30 bisoprolol, carteolol, labetaloi, metoprolol, nadolol, oxprenolol, penbutolol, pindolol, propranolol, 
sotalol, and timolol. 

In another embodiment, the Therapeutics of the invention are administered in combination 
with an antiarrhythmic drug (e.g., adenosine, amidoarone, bretylium, digitalis, digoxin, digitoxin, 
diliazem, disopyramide, esmolol, flecainide, lidocaine, mexiletine, moricizine, phenytoin, 
35 procainamide, N-acetyl procainamide, propafenone, propranolol, quinidine, sotalol, tocainide, and 
verapamil). 
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In another embodiment, the Therapeutics of the invention are administered in combination 
with diuretic agents, such as carbonic anhydrase-inhibiting agents (e.g., acetazolamide, 
dichlorphenamide, and methazolamide), osmotic diuretics (e.g., glycerin, isosorbide, mannitol, 
and urea), diuretics that inhibit Na*-K + -2Cf symport (e.g., furosemide, bumetanide, azosemide, 
5 piretanide, tripamide, ethacrynic acid, muzolimine, and torsemide), thiazide and thiazide-like 
diuretics (e.g., bendroflumethiazide, benzthiazide, chlorothiazide, hydrochlorothiazide, 
hydroflumethiazide, methyclothiazide, polythiazide, trichormethiazide, chlorthalidone, 
indapamide, metolazone, and quinethazone), potassium sparing diuretics (e.g., amiloride and 
triamterene), and mineralcorticoid receptor antagonists (e.g., spironolactone, canrenone, and 

10 potassium canrenoate). 

In one embodiment, the Therapeutics of the invention are administered in combination 
with treatments for endocrine and/or hormone imbalance disorders. Treatments for endocrine 
and/or hormone imbalance disorders include, but are not limited to, l27 I, radioactive isotopes of 
iodine such as 131 I and 123 I; recombinant growth hormone, such as HUMATROPE™ (recombinant 

15 somatropin); growth hormone analogs such as PROTROPIN™ (somatrem); dopamine agonists 
such as PARLODEL™ (bromocriptine); somatostatin analogs such as SANDOSTATIN™ 
(octreotide); gonadotropin preparations such as PREGNYL™, A.P.L.™ and PROFASI™ (chorionic 
gonadotropin (CG)), PERGONAL™ (menotropins), and METRODIN™ (urofollitropin (uFSH)); 
synthetic human gonadotropin releasing hormone preparations such as FACTREL™ and 

20 LUTREPULSE™ (gonadorelin hydrochloride); synthetic gonadotropin agonists such as 
LUPRON™ (leuprolide acetate), SUPPRELIN™ (histrelin acetate), SYNAREL™ (nafarelin 
acetate), and ZOLADEX™ (goserelin acetate); synthetic preparations of thyrotropin-releasing 
hormone such as RELEFACT TRH™ and THYPINONE™ (protirelin); recombinant human TSH 
such as THYROGEN™; synthetic preparations of the sodium salts of the natural isomers of 

25 thyroid hormones such as L-T 4 ™, SYNTHROID™ and LEVOTHROID™ (levothyroxine sodium), 
L-T 3 ™, CYTOMEL™ and TRIOSTAT™ (liothyroine sodium), and THYROLAR™ (liotrix); 
antithyroid compounds such as 6-n-propylthiouraciI (propylthiouracil), l-methyl-2- 
mercaptoimidazole and TAPAZOLE™ (methimazole), NEO-MERCAZOLE™ (carbimazole); 
beta-adrenergic receptor antagonists such as propranolol and esmolol; Ca 2+ channel blockers; 

30 dexamethasone and iodinated radiological contrast agents such as TELEPAQUE™ (iopanoic acid) 
and ORAGRAFIN™ (sodium ipodate). 

Additional treatments for endocrine and/or hormone imbalance disorders include, but are 
not limited to, estrogens or congugated estrogens such as ESTRACE™ (estradiol), ESTINYL™ 
(ethinyl estradiol), PREMARIN™, ESTRATAB™, ORTHO-EST™, OGEN™ and estropipate 

35 (estrone), ESTROVIS™ (quinestrol), ESTRADERM™ (estradiol), DELESTROGEN™ and 
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VALERGEN™ (estradiol valerate), DEPO-ESTRADIOL CYPIONATE™ and ESTROJECT LA™ 
(estradiol cypionate); antiestrogens such as NOLVADEX™ (tamoxifen), SEROPHENE™ and 
CLOMID™ (clomiphene); progestins such as DURALUTIN™ (hydroxyprogesterone caproate), 
MPA™ and DEPO-PROVERA™ (medroxyprogesterone acetate), PROVERA™ and CYCRIN™ 
5 (MPA), MEGACE™ (megestrol acetate), NORLUTIN™ (norethindrone), and NORLUTATE™ 
and AYGESTIN™ (norethindrone acetate); progesterone implants such as NORPLANT 
SYSTEM™ (subdermal implants of norgestrel); antiprogestins such as RU 486™ (mifepristone); 
hormonal contraceptives such as ENOVID™ (norethynodrel plus mestranol), PROGESTASERT™ 
(intrauterine device that releases progesterone), LOESTRIN™, BREVICON™, MODICON™, 

10 GENORA™, NELONA™, NORINYL™, OVACON-35™ and OVACON-50™ (ethinyl 
estradiol/norethindrone), LEVLEN™, NORDETTE™, TRI-LEVLEN™ and TRIPHASIL-21™ 
(ethinyl estradiol/levonorgestrel) LO/OVRAL™ and OVRAL™ (ethinyl estradiol/norgestrel), 
DEMULEN™ (ethinyl estradiol/ethynodiol diacetate), NORINYL™, ORTHO-NOVUM™, 
NORETHIN™, GENORA™, and NELOVA™ (norethindrone/mestranol), DESOGEN™ and 

15 ORTHO-CEPT™ (ethinyl estradiol/desogestrel), ORTHO-CYCLEN™ and ORTHO- 
TRICYCLEN™ (ethinyl estradiol/norgestimate), MICRONOR™ and NOR-QD™ (norethindrone), 
and OVRETTE™ (norgestrel). 

Additional treatments for endocrine and/or hormone imbalance disorders include, but are 
not limited to, testosterone esters such as methenolone acetate and testosterone undecanoate; 

20 parenteral and oral androgens such as TESTOJECT-50™ (testosterone), TESTEX™ (testosterone 
propionate), DELATESTRYL™ (testosterone enanthate), DEPO-TESTOSTERONE™ 
(testosterone cypionate), DANOCRINE™ (danazol), HALOTESTIN™ (fluoxymesterone), 
ORETON METHYL™, TESTRED™ and VIRDLON™ (methyltestosterone), and OXANDRIN™ 
(oxandrolone); testosterone transdermal systems such as TESTODERM™; androgen receptor 

25 antagonist and 5-alpha-reductase inhibitors such as ANDROCUR™ (cyproterone acetate), 
EULEXIN™ (flutamide), and PROSCAR™ (finasteride); adrenocorticotropic hormone 
preparations such as CORTROSYN™ (cosyntropin); adrenocortical steroids and their synthetic 
analogs such as ACLOVATE™ (alclometasone dipropionate), CYCLOCORT™ (amcinonide), 
BECLOVENT™ and VANCERE™ (beclomethasone dipropionate), CELESTONE™ 

30 (betamethasone), BENISONE™ and UTICORT™ (betamethasone benzoate), DIPROSONE™ 
(betamethasone dipropionate), CELESTONE PHOSPHATE™ (betamethasone sodium phosphate), 
CELESTONE SOLUSPAN™ (betamethasone sodium phosphate and acetate), BETA-VAL™ and 
VALISONE™ (betamethasone valerate), TEMOVATE™ (clobetasol propionate), CLODERM™ 
(clocortolone pivalate), CORTEF™ and HYDROCORTONE™ (Cortisol (hydrocortisone)), 
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HYDROCORTONE ACETATE™ (Cortisol (hydrocortisone) acetate), LOCODD™ (Cortisol 
(hydrocortisone) butyrate), HYDROCORTONE PHOSPHATE™ (Cortisol (hydrocortisone) 
sodium phosphate), A-HYDROCORT™ and SOLU CORTEF™ (Cortisol (hydrocortisone) sodium 
succinate), WESTCORT™ (Cortisol (hydrocortisone) valerate), CORTISONE ACETATE™ 
5 (cortisone acetate), DESOWEN™ and TRIDESILON™ (desonide), TOPICORT™ 
(desoximetasone), DECADRON™ (dexamethasone), DECADRON LA™ (dexamethasone 
acetate), DECADRON PHOSPHATE™ and HEXADROL PHOSPHATE™ (dexamethasone 
sodium phosphate), FLORONE™ and MAXIFLOR™ (diflorasone diacetate), FLORINEF 
ACETATE™ (fludrocortisone acetate), AEROBBD™ and NASALTDE™ (flunisolide), 

10 FLUONID™ and SYNALAR™ (fluocinolone acetonide), LIDEX™ (fluocinonide), FLUOR-OP™ 
and FML™ (fluorometholone), CORDRAN™ (flurandrenolide), HALOG™ (halcinonide), HMS 
LIZUIFILM™ (medrysone), MEDROL™ (methylprednisolone), DEPO-MEDROL™ and 
MEDROL ACETATE™ (methylprednisone acetate), A-METHAPRED™ and SOLUMEDROL™ 
(methylprednisolone sodium succinate), ELOCON™ (mometasone furoate), HALDRONE™ 

15 (paramethasone acetate), DELTA-CORTEF™ (prednisolone), ECONOPRED™ (prednisolone 
acetate), HYDELTRASOL™ (prednisolone sodium phosphate), HYDELTRA-T.B.A™ 
(prednisolone tebutate), DELTASONE™ (prednisone), ARISTOCORT™ and KENACORT™ 
(triamcinolone), KENALOG™ (triamcinolone acetonide), ARISTOCORT™ and KENACORT 
DIACETATE™ (triamcinolone diacetate), and ARISTOSPAN™ (triamcinolone hexacetonide); 

20 inhibitors of biosynthesis and action of adrenocortical steroids such as CYTADREN™ 
(aminoglutethimide), NIZORAL™ (ketoconazole), MODRASTANE™ (trilostane), and 
METOPIRONE™ (metyrapone); bovine, porcine or human insulin or mixtures thereof; insulin 
analogs; recombinant human insulin such as HUMULIN™ and NOVOLIN™; oral hypoglycemic 
agents such as ORAMIDE™ and ORINASE™ (tolbutamide), DIABINESE™ (chlorpropamide), 

25 TOLAMIDE™ and TOLINASE™ (tolazamide), DYMELOR™ (acetohexamide), glibenclamide, 
MICRONASE™, DffiETA™ and GLYNASE™ (glyburide), GLUCOTROL™ (glipizide), and 
D1AMICRON™ (gliclazide), GLUCOPHAGE™ (metformin), ciglitazone, pioglitazone, and 
alpha-glucosidase inhibitors; bovine or porcine glucagon; somatostatins such as 
SANDOSTATIN™ (octreotide); and diazoxides such as PROGLYCEM™ (diazoxide). 

30 In one embodiment, the Therapeutics of the invention are administered in combination 

with treatments for uterine motility disorders. Treatments for uterine motility disorders include, 

but are not limited to, estrogen drugs such as conjugated estrogens (e.g., PREMARIN® and 

ESTRATAB®), estradiols (e.g., CLIMARA® and ALORA®), estropipate, and chlorotrianisene; 

progestin drugs (e.g., AMEN® (medroxyprogesterone), MICRONOR® (norethidrone acetate), 

35 PROMETRIUM® progesterone, and megestrol acetate); and estrogen/progesterone combination 
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therapies such as, for example, conjugated estrogens/medroxyprogesterone (e.g., PREMPRO™ 
and PREMPHASE^ and norethindrone acetate/ethinyl estsradiol (e.g., FEMHRT™). 

In an additional embodiment, the Therapeutics of the invention are administered in 
combination with drugs effective in treating iron deficiency and hypochromic anemias, including 
5 but not limited to, ferrous sulfate (iron sulfate, FEOSOL™), ferrous fumarate (e.g., FEOSTAT™), 
ferrous gluconate (e.g., FERGON™), polysaccharide-iron complex (e.g., NIFEREX™), iron 
dextran injection (e.g., INFED™), cupric sulfate, pyroxidine, riboflavin, Vitamin B, 2 , 
cyancobalamin injection (e.g., REDISOL™, RUBRAMIN PC™), hydroxocobalamin, folic acid 
(e.g., FOLVITE™), leucovorin (folinic acid, 5-CHOH4PteGlu, citrovorum factor) or 

1 0 WELLCOVORIN (Calcium salt of leucovorin), transferrin or ferritin. 

In certain embodiments, the Therapeutics of the invention are administered in combination 
with agents used to treat psychiatric disorders. Psychiatric drugs that may be administered with the 
Therapeutics of the invention include, but are not limited to, antipsychotic agents (e.g., 
chlorpromazine, chlorprothixene, clozapine, fluphenazine, haloperidol, loxapine, mesoridazine, 

15 molindone, olanzapine, perphenazine, pirnozide, quetiapine, risperidone, thioridazine, thiothixene, 
trifluoperazine, and triflupromazine), antimanic agents (e.g., carbamazepine, divalproex sodium, 
lithium carbonate, and lithium citrate), antidepressants (e.g., amitriptyline, amoxapine, bupropion, 
citalopram, clomipramine, desipramine, doxepin, fluvoxamine, fluoxetine, imipramine, 
isocarboxazid, maprotiline, mirtazapine, nefazodone, nortriptyline, paroxetine, phenelzine, 

20 protriptyline, sertraline, tranylcypromine, trazodone, trimipramine, and venlafaxine), antianxiety 
agents (e.g., alprazolam, buspirone, chlordiazepoxide, clorazepate, diazepam, halazepam, 
lorazepam, oxazepam, and prazepam), and stimulants (e.g., d -amphetamine, methylphenidate, and 
pemoline). 

In other embodiments, the Therapeutics of the invention are administered in combination 
25 with agents used to treat neurological disorders. Neurological agents that may be administered 
with the Therapeutics of the invention include, but are not limited to, antiepileptic agents (e.g., 
carbamazepine, clonazepam, ethosuximide, phenobarbital, phenytoin, primidone, valproic acid, 
divalproex sodium, felbamate, gabapentin, lamotrigine, levetiracetam, oxcarbazepine, tiagabine, 
topiramate, zonisamide, diazepam, lorazepam, and clonazepam), antiparkinsonian agents (e.g., 
30 levodopa/carbidopa, selegiline, amantidine, bromocriptine, pergolide, ropinirole, pramipexole, 
benztropine; biperiden; ethopropazine; procyclidine; trihexyphenidyl, tolcapone), and ALS 
therapeutics (e.g. riluzole). 

In another embodiment, Therapeutics of the invention are administered in combination 
with vasodilating agents and/or calcium channel blocking agents. Vasodilating agents that may be 
35 administered with the Therapeutics of the invention include, but are not limited to, Angiotensin 
Converting Enzyme (ACE) inhibitors (e.g., papaverine, isoxsuprine, benazepril, captopril, 
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cilazapril, enaJapril, enalaprilat, fosinopril, lisinopril, moexipril, perindopril, quinapril, ramipril, 
spirapril, trandolapril, and nylidrin), and nitrates (e.g., isosorbide dinitrate, isosorbide mononitrate, 
and nitroglycerin). Examples of calcium channel blocking agents that may be administered in 
combination with the Therapeutics of the invention include, but are not limited to amlodipine, 
5 bepridil, diltiazem, felodipine, flunarizine, isradipine, nicardipine, nifedipine, nimodipine, and 
verapamil. 

In certain embodiments, the Therapeutics of the invention are administered in combination 
with treatments for gastrointestinal disorders. Treatments for gastrointestinal disorders that may be 
administered with the Therapeutic of the invention include, but are not limited to, H 2 histamine 

10 receptor antagonists (e.g., TAGAMET™ (cimetidine), ZANTAC™ (ranitidine), PEPCID™ 
(famotidine), and AXID™ (nizatidine)); inhibitors of rT, K + ATPase (e.g., PREVACID™ 
(lansoprazole) and PRILOSEC™ (omeprazole)); Bismuth compounds (e.g., PEPTO-BISMOL™ 
(bismuth subsalicylate) and DE-NOL™ (bismuth subcitrate)); various antacids; sucralfate; 
prostaglandin analogs (e.g. CYTOTEC™ (misoprostol)); muscarinic cholinergic antagonists; 

15 laxatives (e.g., surfactant laxatives, stimulant laxatives, saline and osmotic laxatives); antidiarrheal 
agents (e.g., LOMOTIL™ (diphenoxylate), MOTOFEN™ (diphenoxin), and IMODIUM™ 
(loperamide hydrochloride)), synthetic analogs of somatostatin such as SANDOSTATIN™ 
(octreotide), antiemetic agents (e.g., ZOFRAN™ (ondansetron), KYTRIL™ (granisetron 
hydrochloride), tropisetron, dolasetron, metoclopramide, chlorpromazine, perphenazine, 

20 prochlorperazine, promethazine, thiethylperazine, triflupromazine, domperidone, haloperidol, 
droperidol, trimethobenzamide, dexamethasone, methylprednisolone, dronabinol, and nabilone); 
D2 antagonists (e.g., metoclopramide, trimethobenzamide and chlorpromazine); bile salts; 
chenodeoxycholic acid; ursodeoxycholic acid; and pancreatic enzyme preparations such as 
pancreatin and pancrelipase. 

25 In additional embodiments, the Therapeutics of the invention are administered in 

combination with other therapeutic or prophylactic regimens, such as, for example, radiation 
therapy. 



30 

Example 14: Method of Treating Decreased Levels of the Polypeptide 

The present invention relates to a method for treating an individual in need of an increased 
level of a polypeptide of the invention in the body comprising administering to such an individual 
35 a composition comprising a therapeutically effective amount of polypeptides (including agonists 
thereto), and/or antibodies of the invention. Moreover, it will be appreciated that conditions 
caused by a decrease in the standard or normal expression level of a polypeptide of the present 
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invention in an individual may be treated by administering agonists of said polypeptide. Thus, the 
invention also provides a method of treatment of an individual in need of an increased level of the 
polypeptide comprising administering to such an individual a Therapeutic comprising an amount 
of the agonist (including polypeptides and antibodies of the present invention) to increase the 
5 activity level of the polypeptide in such an individual. 

For example, a patient with decreased levels of a polypeptide receives a daily dose 0. 1-100 
ug/kg of the agonist for six consecutive days. The exact details of the dosing scheme, based on 
administration and formulation, are provided in Example 13. 

1 0 Example 15: Method of Treating Increased Levels of the Polypeptide 

The present invention also relates to a method of treating an individual in need of a 
decreased level of a polypeptide of the invention in the body comprising administering to such an 
individual a composition comprising a therapeutically effective amount of an antagonist of the 
1 5 invention (including polypeptides and antibodies of the invention). 

In one example, antisense technology is used to inhibit production of a polypeptide of the 
present invention. This technology is one example of a method of decreasing levels of a 
polypeptide, due to a variety of etiologies, such as cancer. 

For example, a patient diagnosed with abnormally increased levels of a polypeptide is 
20 administered intravenously antisense polynucleotides at 0.5, 1.0, 1.5, 2.0 and 3.0 mg/kg day for 21 
days. This treatment is repeated after a 7-day rest period if the treatment was well tolerated. The 
antisense polynucleotides of the present invention can be formulated using techniques and 
formulations described herein (e.g. see Example 13), or otherwise known in the art. 

25 Example 16: Method of Treatment Using Gene Therapy- Ex Vivo 

One method of gene therapy transplants fibroblasts, which are capable of expressing a 
polypeptide, onto a patient. Generally, fibroblasts are obtained from a subject by skin biopsy. The 
resulting tissue is placed in tissue-culture medium and separated into small pieces. Small chunks 

30 of the tissue are placed on a wet surface of a tissue culture flask, approximately ten pieces are 
placed in each flask. The flask is turned upside down, closed tight and left at room temperature 
over night. After 24 hours at room temperature, the flask is inverted and the chunks of tissue 
remain fixed to the bottom of the flask and fresh media (e.g., Ham's F12 media, with 10% FBS, 
penicillin and streptomycin) is added. The flasks are then incubated at 37 degree C for 

35 approximately one week. 
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At this time, fresh media is added and subsequently changed every several days. After an 
additional two weeks in culture, a monolayer of fibroblasts emerge. The monolayer is trypsinized 
and scaled into larger flasks. 

pMV-7 (Kirschmeier, P.T. et al., DNA, 7:219-25 (1988)), flanked by the long terminal 
5 repeats of the Moloney murine sarcoma virus, is digested with EcoRI and Hindlll and 
subsequently treated with calf intestinal phosphatase. The linear vector is fractionated on agarose 
gel and purified, using glass beads. 

The cDNA encoding a polypeptide of the present invention can be amplified using PCR 
primers which correspond to the 5' and 3' end sequences respectively as set forth in Example 1 
10 using primers and having appropriate restriction sites and initiation/stop codons, if necessary. 
Preferably, the 5' primer contains an EcoRI site and the 3* primer includes a Hindlll site. Equal 
quantities of the Moloney murine sarcoma virus linear backbone and the amplified EcoRI and 
HindlH fragment are added together, in the presence of T4 DNA ligase. The resulting mixture is 
maintained under conditions appropriate for ligation of the two fragments. The ligation mixture is 
15 then used to transform bacteria HB101, which are then plated onto agar containing kanamycin for 
the purpose of confirming that the vector has the gene of interest properly inserted. 

The amphotropic pA317 or GP+aml2 packaging cells are grown in tissue culture to 
confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 10% calf serum (CS), 
penicillin and streptomycin. The MSV vector containing the gene is then added to the media and 
20 the packaging cells transduced with the vector. The packaging cells now produce infectious viral 
particles containing the gene (the packaging cells are now referred to as producer cells). 

Fresh media is added to the transduced producer cells, and subsequently, the media is 
harvested from a 10 cm plate of confluent producer cells. The spent media, containing the 
infectious viral particles, is filtered through a millipore filter to remove detached producer cells 
25 and this media is then used to infect fibroblast cells. Media is removed from a sub-confluent plate 
of fibroblasts and quickly replaced with the media from the producer cells. This media is removed 
and replaced with fresh media. If the titer of virus is high, then virtually all fibroblasts will be 
infected and no selection is required. If the titer is very low, then it is necessary to use a retroviral 
vector that has a selectable marker, such as neo or his. Once the fibroblasts have been efficiently 
30 infected, the fibroblasts are analyzed to determine whether protein is produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or after having 
been grown to confluence on cytodex 3 microcarrier beads. 
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Example 17: Gene Therapy Using Endogenous Genes Corresponding To 
Polynucleotides of the Invention 

Another method of gene therapy according to the present invention involves operably 
associating the endogenous polynucleotide sequence of the invention with a promoter via 
homologous recombination as described, for example, in U.S. Patent NO: 5,641,670, issued June 
24, 1997; International Publication NO: WO 96/29411, published September 26, 1996; 
International Publication NO: WO 94/12650, published August 4, 1994; Roller et al., Proc. Natl 
Acad. ScL USA, 86:8932-8935 (1989); and Zijlstra et al., Nature, 342:435-438 (1989). This 
method involves the activation of a gene which is present in the target cells, but which is not 
expressed in the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made which contain a promoter and targeting sequences, 
which are homologous to the 5' non-coding sequence of endogenous polynucleotide sequence, 
flanking the promoter. The targeting sequence will be sufficiently near the 5' end of the 
polynucleotide sequence so the promoter will be operably linked to the endogenous sequence upon 
homologous recombination. The promoter and the targeting sequences can be amplified using 
PCR. Preferably, the amplified promoter contains distinct restriction enzyme sites on the 5* and 3' 
ends. Preferably, the 3' end of the first targeting sequence contains the same restriction enzyme 
site as the 5' end of the amplified promoter and the 5* end of the second targeting sequence 
contains the same restriction site as the 3* end of the amplified promoter. 

The amplified promoter and the amplified targeting sequences are digested with the 
appropriate restriction enzymes and subsequently treated with calf intestinal phosphatase. The 
digested promoter and digested targeting sequences are added together in the presence of T4 DNA 
ligase. The resulting mixture is maintained under conditions appropriate for ligation of the two 
fragments. The construct is size fractionated on an agarose gel, then purified by phenol extraction 
and ethanol precipitation. 

In this Example, the polynucleotide constructs are administered as naked polynucleotides 
via electroporation. However, the polynucleotide constructs may also be administered with 
transfection-facilitating agents, such as liposomes, viral sequences, viral particles, precipitating 
agents, etc. Such methods of delivery are known in the art. 

Once the cells are transfected, homologous recombination will take place which results in 
the promoter being operably linked to the endogenous polynucleotide sequence. This results in the 
expression of polynucleotide corresponding to the polynucleotide in the cell. Expression may be 
detected by immunological staining, or any other method known in the art. 

Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is placed in 
DMEM + 10% fetal calf serum. Exponentially growing or early stationary phase fibroblasts are 
trypsinized and rinsed from the plastic surface with nutrient medium. An aliquot of the cell 
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suspension is removed for counting, and the remaining cells are subjected to centrifugation. The 
supernatant is aspirated and the pellet is resuspended in 5 ml of electroporation buffer (20 mM 
HEPES pH 7.3, 137 mM NaCl, 5 mM KC1, 0.7 mM Na 2 HP0 4 , 6 mM dextrose). The cells are 
recentrifuged, the supernatant aspirated, and the cells resuspended in electroporation buffer 
5 containing 1 mg/ml acetylated bovine serum albumin. The final cell suspension contains 
approximately 3X10 6 cells/ml. Electroporation should be performed immediately following 
resuspension. 

Plasmid DNA is prepared according to standard techniques. For example, to construct a 
plasmid for targeting to the locus corresponding to the polynucleotide of the invention, plasmid 

10 pUCI8 (MBI Fermentas, Amherst, NY) is digested with Hindlll. The CMV promoter is 
amplified by PCR with an Xbal site on the 5* end and a BamHI site on the 3' end. Two non-coding 
sequences are amplified via PCR: one non-coding sequence (fragment 1) is amplified with a 
Hindm site at the 5* end and an Xba site at the 3'end; the other non-coding sequence (fragment 2) 
is amplified with a BamHI site at the 5'end and a HindHI site at the 3'end. The CMV promoter and 

15 the fragments (1 and 2) are digested with the appropriate enzymes (CMV promoter - Xbal and 
BamHI; fragment 1 - Xbal; fragment 2 - BamHI) and ligated together. The resulting ligation 
product is digested with Hindlll, and ligated with the HindEII-digested pUC18 plasmid. 

Plasmid DNA is added to a sterile cuvette with a 0.4 cm electrode gap (Bio-Rad). The 
final DNA concentration is generally at least 120 fig/rrd. 0.5 ml of the cell suspension (containing 

20 approximately 1.5.X10 6 ceils) is then added to the cuvette, and the cell suspension and DNA 
solutions are gently mixed. Electroporation is performed with a Gene-Pulser apparatus (Bio-Rad). 
Capacitance and voltage are set at 960 fiF and 250-300 V, respectively. As voltage increases, ceil 
survival decreases, but the percentage of surviving cells that stably incorporate the introduced 
DNA into their genome increases dramatically. Given these parameters, a pulse time of 

25 approximately 14-20 mSec should be observed. 

Electroporated cells are maintained at room temperature for approximately 5 min, and the 
contents of the cuvette are then gently removed with a sterile transfer pipette. The cells are added 
directly to 10 ml of prewarmed nutrient media (DMEM with 15% calf serum) in a 10 cm dish and 
incubated at 37 degree C. The following day, the media is aspirated and replaced with 10 ml of 

30 fresh media and incubated for a further 16-24 hours. 

The engineered fibroblasts are then injected into the host, either alone or after having been 
grown to confluence on cytodex 3 microcarrier beads. The fibroblasts now produce the protein 
product. The fibroblasts can then be introduced into a patient as described above. 

35 Example 18: Method of Treatment Using Gene Therapy - In Vivo 

Another aspect of the present invention is using in vivo gene therapy methods to prevent, 
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treat, and/or ameliorate cancer or other hyperproliferative diseases and disorders. The gene 
therapy method relates to the introduction of naked nucleic acid (DNA, RNA, and antisense DNA 
or RNA) sequences into an animal to increase or decrease the expression of the polypeptide. The 
polynucleotide of the present invention may be operatively linked to (i.e., associated with) a 

5 promoter or any other genetic elements necessary for the expression of the polypeptide by the 
target tissue. Such gene therapy and delivery techniques and methods are known in the art, see, for 
example, WO90/11092, W098/I1779; U.S. Patent NO. 5693622, 5705151, 5580859; Tabata et 
al., Cardiovasc. Res. 35(3):470-479 (1997); Chao et al., Pharmacol. Res. 35(6):517-522 (1997); 
Wolff, Neuromuscul. Disord. 7(5):314-318 (1997); Schwartz et al., Gene Then 3(5):405-411 

10 (1996); Tsurumi et al., Circulation 94(12):328 1-3290 (1996) (incorporated herein by reference). 

The polynucleotide constructs may be delivered by any method that delivers injectable 
materials to the cells of an animal, such as, injection into the interstitial space of tissues (heart, 
muscle, skin, lung, liver, intestine and the like). The polynucleotide constructs can be delivered in 
a pharmaceutically acceptable liquid or aqueous carrier. 

15 The term "naked" polynucleotide, DNA or RNA, refers to sequences that are free from 

any delivery vehicle that acts to assist, promote, or facilitate entry into the cell, including viral 
sequences, viral particles, liposome formulations, lipofectin or precipitating agents and the like. 
However, the polynucleotides of the present invention may also be delivered in liposome 
formulations (such as those taught in Feigner P.L. et al. (1995) Ann. NY Acad. Sci. 772:126-139 

20 and Abdallah B. et al. (1995) Biol. Cell 85(l):l-7) which can be prepared by methods well known 
to those skilled in the art. 

The polynucleotide vector constructs used in the gene therapy method are preferably 
constructs that will not integrate into the host genome nor will they contain sequences that allow 
for replication. Any strong promoter known to those skilled in the art can be used for driving the 

25 expression of DNA. Unlike other gene therapy techniques, one major advantage of introducing 
naked nucleic acid sequences into target cells is the transitory nature of the polynucleotide 
synthesis in the cells. Studies have shown that non-replicating DNA sequences can be introduced 
into cells to provide production of the desired polypeptide for periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of tissues within an 

30 animal, including muscle, skin, brain, lung, liver, spleen, bone marrow, thymus, heart, lymph, 
blood, bone, cartilage, pancreas, kidney, gall bladder, stomach, intestine, testis, ovary, uterus, 
rectum, nervous system, eye, gland, and connective tissue. Interstitial space of the tissues 
comprises the intercellular fluid, mucopolysaccharide matrix among the reticular fibers of organ 
tissues, elastic fibers in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that 

35 same matrix within connective tissue ensheathing muscle cells or in the lacunae of bone. It is 
similarly the space occupied by the plasma of the circulation and the lymph fluid of the lymphatic 
channels. Delivery to the interstitial space of muscle tissue is preferred for the reasons discussed 
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below. They may be conveniently delivered by injection into the tissues comprising these cells. 
They are preferably delivered to and expressed in persistent, non-dividing cells which are 
differentiated, although delivery and expression may be achieved in non-differentiated or less 
completely differentiated cells, such as, for example, stem cells of blood or skin fibroblasts. In 
5 vivo muscle cells are particularly competent in their ability to take up and express polynucleotides. 

For the naked polynucleotide injection, an effective dosage amount of DNA or RNA will 
be in the range of from about 0.05 g/kg body weight to about 50 mg/kg body weight. Preferably 
the dosage will be from about 0.005 mg/kg to about 20 mg/kg and more preferably from about 
0.05 mg/kg to about 5 mg/kg. Of course, as the artisan of ordinary skill will appreciate, this 

10 dosage will vary according to the tissue site of injection. The appropriate and effective dosage of 
nucleic acid sequence can readily be determined by those of ordinary skill in the art and may 
depend on the condition being treated and the route of administration. The preferred route of 
administration is by the parenteral route of injection into the interstitial space of tissues. However, 
other parenteral routes may also be used, such as, inhalation of an aerosol formulation particularly 

15 for delivery to lungs or bronchial tissues, throat or mucous membranes of the nose. In addition, 
naked polynucleotide constructs can be delivered to arteries during angioplasty by the catheter 
used in the procedure. 

The dose response effects of injected polynucleotide in muscle in vivo is determined as 
follows. Suitable template DNA for production of mRNA coding for polypeptide of the present 
20 invention is prepared in accordance with a standard recombinant DNA methodology. The 
template DNA, which may be either circular or linear, is either used as naked DNA or complexed 
with liposomes. The quadriceps muscles of mice are then injected with various amounts of the 
template DNA. 

Five to six week old female and male Balb/C mice are anesthetized by intraperitoneal 
25 injection with 0.3 ml of 2.5% Avertin. A 1.5 cm incision is made on the anterior thigh, and the 
quadriceps muscle is directly visualized. The template DNA is injected in 0.1 ml of carrier in a 1 
cc syringe through a 27 gauge needle over one minute, approximately 0.5 cm from the distal 
insertion site of the muscle into the knee and about 0.2 cm deep. A suture is placed over the 
injection site for future localization, and the skin is closed with stainless steel clips. 
30 After an appropriate incubation time (e.g., 7 days) muscle extracts are prepared by 

excising the entire quadriceps. Every fifth 15 urn cross-section of the individual quadriceps 
muscles is histochemically stained for protein expression. A time course for protein expression 
may be done in a similar fashion except that quadriceps from different mice are harvested at 
different times. Persistence of DNA in muscle following injection may be determined by Southern 
35 blot analysis after preparing total cellular DNA and HIRT supernatants from injected and control 
mice. The results of the above experimentation in mice can be used to extrapolate proper dosages 
and other treatment parameters in humans and other animals using naked DNA. 
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Example 19: Transgenic Animals 

The polypeptides of the invention can also be expressed in transgenic animals. Animals of 
5 any species, including, but not limited to, mice, rats, rabbits, hamsters, guinea pigs, pigs, micro- 
pigs, goats, sheep, cows and non-human primates, e.g., baboons, monkeys, and chimpanzees may 
be used to generate transgenic animals. In a specific embodiment, techniques described herein or 
otherwise known in the art, are used to express polypeptides of the invention in humans, as part of 
a gene therapy protocol. 

10 Any technique known in the art may be used to introduce the transgene (ie 

polynucleotides of the invention) into animals to produce the founder lines of transgenic animals' 
Such techniques include, but are not limited to, pronuclear microinjection (Paterson et al Appl 
M.crobiol. Biotechnol. 40:691-698 (1994); Carver et al., Biotechnology (NY) 11:1263-1270 
(1993); Wright et al., Biotechnology (NY) 9:830-834 (1991); and Hoppe et al., U.S. Pat. No. 
4,873,191 (1989)); retrovirus mediated gene transfer into germ lines (Van der Putten et al Proc 
Natl. Acad. Sci., USA 82:6148-6152 (1985)). blastocysts or embryos; gene targeting in embryonic 
stem cells (Thompson et al., Cell 56:313-321 (1989)); electroporation of cells or embryos (Lo 
1983. Mol Cel.. Biol. 3:1803-1814 (1983)); introduction of the polynucleotides of the invention 
usmg a gene gun (see, e.g., Ulmer et al., Science 259:1745 (1993); introducing nucleic acid 
constructs into embryonic pleuripotent stem cells and transferring the stem cells back into the 
blastocyst; and sperm-mediated gene transfer (Lavitrano et al., Cell 57:717-723 (1989); etc. For a 
review of such techniques, see Gordon, "Transgenic Animals," Intl. Rev. Cytol. 115:171-229 
(1989), which is incorporated by reference herein in its entirety. 

Any technique known in the art may be used to produce transgenic clones containing 
polynucleotides of the invention, for example, nuclear transfer into enucleated oocytes of nuclei 
from cultured embryonic, fetal, or adult cells induced to quiescence (Campeil et a... Nature 
380:64-66 (1996); Wilmut et al., Nature 385:810-813 (1997)). 

The present invention provides for transgenic animals that carry the transgene in all their 
cells, as well as animals which carry the transgene in some, but not all their cells, i.e mosaic 
an,ma.s or chimeric. The transgene may be integrated as a sing Ie transgene or as multiple copies 
such as m concatamers, e.g.. head-«o-head tandems or head-to-tail tandems. The transgene may 
also be selec,ive.y introduced into and activated in a particular ce.l type by following, for example 
the teachmg of Lasko et al. (Lasko et al., Proc. Natl. Acad. Sci. USA 89:6232-6236 (1992)) The' 
regulatory sequences required for such a cell-type specific activation wi.l depend upon the 
pamcular cell type of interest, and will be apparent to those of skill in the art. When it is desired 
that the polynucleotide transgene be integrated into the chromosoma. site of the endogenous gene 
gene targeting is preferred. Briefly, when such a technique is to be u.i.ized, vectors containing 
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some nucleotide sequences homologous to the endogenous gene are designed for the purpose of 
integrating, via homologous recombination with chromosomal sequences, into and disrupting the 
function of the nucleotide sequence of the endogenous gene. The transgene may also be 
selectively introduced into a particular cell type, thus inactivating the endogenous gene in only that 
5 cell type, by following, for example, the teaching of Gu et ah (Gu et al., Science 265:103-106 
(1994)). The regulatory sequences required for such a cell-type specific inactivation will depend 
upon the particular cell type of interest, and will be apparent to those of skill in the art. 

Once transgenic animals have been generated, the expression of the recombinant gene 
may be assayed utilizing standard techniques. Initial screening may be accomplished by Southern 

10 blot analysis or PCR techniques to analyze animal tissues to verify that integration of the transgene 
has taken place. The level of mRNA expression of the transgene in the tissues of the transgenic 
animals may also be assessed using techniques which include, but are not limited to, Northern blot 
analysis of tissue samples obtained from the animal, in situ hybridization analysis, and reverse 
transcriptase-PCR (rt-PCR). Samples of transgenic gene-expressing tissue may also be evaluated 

15 immunocytochemically or immunohistochemically using antibodies specific for the transgene 
product. 

Once the founder animals are produced, they may be bred, inbred, outbred, or crossbred to 
produce colonies of the particular animal. Examples of such breeding strategies include, but are 
not limited to: outbreeding of founder animals with more than one integration site in order to 

20 establish separate lines; inbreeding of separate lines in order to produce compound transgenics that 
express the transgene at higher levels because of the effects of additive expression of each 
transgene; crossing of heterozygous transgenic animals to produce animals homozygous for a 
given integration site in order to both augment expression and eliminate the need for screening of 
animals by DNA analysis; crossing of separate homozygous lines to produce compound 

25 heterozygous or homozygous lines; and breeding to place the transgene on a distinct background 
that is appropriate for an experimental model of interest. 

Transgenic animals of the invention have uses which include, but are not limited to, 
animal model systems useful in elaborating the biological function of polypeptides of the present 
invention, studying conditions and/or disorders associated with aberrant expression, and in 

30 screening for compounds effective in ameliorating such conditions and/or disorders. 

Example 20: Knock-Out Animals 

Endogenous gene expression can also be reduced by inactivating or "knocking out" the 
35 gene and/or its promoter using targeted homologous recombination, (e.g., see Smithies et al., 
Nature 317:230-234 (1985); Thomas & Capecchi, Cell 51:503-512 (1987); Thompson et al., Cell 
5:313-321 (1989); each of which is incorporated by reference herein in its entirety). For example, 
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a mutant, non-functional polynucleotide of the invention (or a completely unrelated DNA 
sequence) flanked by DNA homologous to the endogenous polynucleotide sequence (either the 
coding regions or regulatory regions of the gene) can be used, with or without a selectable marker 
and/or a negative selectable marker, to transfect cells that express polypeptides of the invention in 
5 vivo. In another embodiment, techniques known in the art are used to generate knockouts in cells 
that contain, but do not express the gene of interest. Insertion of the DNA construct, via targeted 
homologous recombination, results in inactivation of the targeted gene. Such approaches are 
particularly suited in research and agricultural fields where modifications to embryonic stem cells 
can be. used to generate animal offspring with an inactive targeted gene (e.g., see Thomas & 
10 Capecchi 1987 and Thompson 1989, supra). However this approach can be routinely adapted for 
use in humans provided the recombinant DNA constructs are directly administered or targeted to 
the required site in vivo using appropriate viral vectors that will be apparent to those of skill in the 
art. 

In further embodiments of the invention, cells that are genetically engineered to express 

15 the polypeptides of the invention, or alternatively, that are genetically engineered not to express 
the polypeptides of the invention (e.g., knockouts) are administered to a patient in vivo. Such cells 
may be obtained from the patient (i.e., animal, including human) or an MHC compatible donor and 
can include, but are not limited to fibroblasts, bone marrow cells, blood cells (e.g., lymphocytes), 
adipocytes, muscle cells, endothelial cells etc. The cells are genetically engineered in vitro using 

20 recombinant DNA techniques to introduce the coding sequence of polypeptides of the invention 
into the cells, or alternatively, to disrupt the coding sequence and/or endogenous regulatory 
sequence associated with the polypeptides of the invention, e.g., by transduction (using viral 
vectors, and preferably vectors that integrate the transgene into the cell genome) or transfection 
procedures, including, but not limited to, the use of plasmids, cosmids, YACs, naked DNA, 

25 electroporation, liposomes, etc. The coding sequence of the polypeptides of the invention can be 
placed under the control of a strong constitutive or inducible promoter or promoter/enhancer to 
achieve expression, and preferably secretion, of the polypeptides of the invention. The engineered 
cells which express and preferably secrete the polypeptides of the invention can be introduced into 
the patient systemically, e.g., in the circulation, or intraperitoneally. 

30 Alternatively, the cells can be incorporated into a matrix and implanted in the body, e.g., 

genetically engineered fibroblasts can be implanted as part of a skin graft; genetically engineered 
endothelial cells can be implanted as part of a lymphatic or vascular graft. (See, for example, 
Anderson et al. U.S. Patent No. 5,399,349; and Mulligan & Wilson, U.S. Patent No. 5,460,959 
each of which is incorporated by reference herein in its entirety). 

35 When the cells to be administered are non-autologous or non-MHC compatible cells, they 

can be administered using well known techniques which prevent the development of a host 
immune response against the introduced cells. For example, the cells may be introduced in an 
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encapsulated form which, while allowing for an exchange of components with the immediate 
extracellular environment, does not allow the introduced cells to be recognized by the host 
immune system. 

Transgenic and "knock-out" animals of the invention have uses which include, but are not 
5 limited to, animal model systems useful in elaborating the biological function of polypeptides of 
the present invention, studying conditions and/or disorders associated with aberrant expression, 
and in screening for compounds effective in ameliorating such conditions and/or disorders. 

Example 21: Assays Detecting Stimulation or Inhibition ofB cell Proliferation and 
10 Differentiation 

Generation of functional humoral immune responses requires both soluble and cognate 
signaling between B-lineage cells and their microenvironment. Signals may impart a positive 
stimulus that allows a B-lineage cell to continue its programmed development, or a negative 

15 stimulus that instructs the cell to arrest its current developmental pathway. To date, numerous 
stimulatory and inhibitory signals have been found to influence B cell responsiveness including 
IL-2, IL-4, IL-5, IL-6, IL-7, EL10, IL-13, IL-14 and IL-15. Interestingly, these signals are by 
themselves weak effectors but can, in combination with various co-stimulatory proteins, induce 
activation, proliferation, differentiation, homing, tolerance and death among B cell populations. 

20 One of the best studied classes of B-cell co-stimulatory proteins is the TNF-superfamily. 

Within this family CD40, CD27, and CD30 along with their respective ligands CD154, CD70, and 
CD153 have been found to regulate a variety of immune responses. Assays which allow for the 
detection and/or observation of the proliferation and differentiation of these B-cell populations and 
their precursors are valuable tools in determining the effects various proteins may have on these B- 

25 cell populations in terms of proliferation and differentiation. Listed below are two assays designed 
to allow for the detection of the differentiation, proliferation, or inhibition of B-cell populations 
and their precursors. 

In Vitro Assay- Agonists or antagonists of the invention can be assessed for its ability to 
induce activation, proliferation, differentiation or inhibition and/or death in B-cell populations and 

30 their precursors. The activity of the agonists or antagonists of the invention on purified human 
tonsillar B cells, measured qualitatively over the dose range from 0.1 to 10,000 ng/mL, is assessed 
in a standard B-iymphocyte co-stimulation assay in which purified tonsillar B cells are cultured in 
the presence of either formalin-fixed Staphylococcus aureus Cowan I (SAC) or immobilized anti- 
human IgM antibody as the priming agent. Second signals such as IL-2 and IL-15 synergize with 

35 SAC and IgM crosslinking to elicit B cell proliferation as measured by tritiated-thymidine 
incorporation. Novel synergizing agents can be readily identified using this assay. The assay 
involves isolating human tonsillar B cells by magnetic bead (MACS) depletion of CD3-positive 

1803 



WO 02/102993 



PCTAJS02/08123 



cells. The resulting cell population is greater than 95% B cells as assessed by expression of 
CD45R(B220). 

Various dilutions of each sample are placed into individual wells of a 96-well plate to 
which are added 10 5 B-cells suspended in culture medium (RPMI 1640 containing 10% FBS, 5 X 
5 10 _5 M 2ME, lOOU/ml penicillin, lOug/ml streptomycin, and 10' 5 dilution of SAC) in a total 
volume of 150ul. Proliferation or inhibition is quantitated by a 20h pulse (luCi/well) with 3H- 
thymidine (6.7 Ci/mM) beginning 72h post factor addition. The positive and negative controls are 
IL2 and medium respectively. 

In vivo Assay- BALB/c mice are injected (i.p.) twice per day with buffer only, or 2 

10 mg/Kg of agonists or antagonists of the invention, or truncated forms thereof. Mice receive this 
treatment for 4 consecutive days, at which time they are sacrificed and various tissues and serum 
collected for analyses. Comparison of H&E sections from normal spleens and spleens treated with 
agonists or antagonists of the invention identify the results of the activity of the agonists or 
antagonists on spleen cells, such as the diffusion of peri-arterial lymphatic sheaths, and/or 

15 significant increases in the nucleated cellularity of the red pulp regions, which may indicate the 
activation of the differentiation and proliferation of B-cell populations. Immunohistochemical 
studies using a B cell marker, anti-CD45R(B220), are used to determine whether any 
physiological changes to splenic cells, such as splenic disorganization, are due to increased B-cell 
representation within loosely defined B-cell zones that infiltrate established T-cell regions. 

20 Flow cytometric analyses of the spleens from mice treated with agonist or antagonist is 

used to indicate whether the agonists or antagonists specifically increases the proportion of ThB+, 
CD45R(B220)dull B cells over that which is observed in control mice. 

Likewise, a predicted consequence of increased mature B-cell representation in vivo is a 
relative increase in serum Ig titers. Accordingly, serum IgM and IgA levels are compared between 

25 buffer and agonists or antagonists-treated mice. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

30 Example 22: T Cell Proliferation Assay 

A CD3-induced proliferation assay is performed on PBMCs and is measured by the uptake 

of 3 H-thymidine. The assay is performed as follows. Ninety-six well plates are coated with 100 

fil/well of mAb to CD3 (HIT3a f Pharmingen) or isotype-matched control mAb (B33.1) overnight 

35 at 4 degrees C (1 ng/ml in .05M bicarbonate buffer, pH 9.5), then washed three times with PBS. 

PBMC are isolated by F/H gradient centrifugation from human peripheral blood and added to 

quadruplicate wells (5 x 10 4 /well) of mAb coated plates in RPMI containing 10% FCS and P/S in 
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the presence of varying concentrations of agonists or antagonists of the invention (total volume 
200 ul). Relevant protein buffer and medium alone are controls. After 48 hr. culture at 37 degrees 
C, plates are spun for 2 min. at 1000 rpm and 100 \x\ of supernatant is removed and stored -20 
degrees C for measurement of IL-2 (or other cytokines) if effect on proliferation is observed. 
5 Wells are supplemented with 100 ul of medium containing 0.5 uCi of 3 H-thymidine and cultured at 
37 degrees C for 18-24 hr. Wells are harvested and incorporation of 3 H-thymidine used as a 
measure of proliferation. Anti-CD3 alone is the positive control for proliferation. IL-2 (100 U/ml) 
is also used as a control which enhances proliferation. Control antibody which does not induce 
proliferation of T cells is used as the negative control for the effects of agonists or antagonists of 
10 the invention. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 

15 

Example 23: Effect of Agonists or Antagonists of the Invention on the Expression of 
MHC Class II, Costimulatory and Adhesion Molecules and Cell Differentiation of Monocytes 
and Monocyte-Derived Human Dendritic Cells 

20 Dendritic cells are generated by the expansion of proliferating precursors found in the 

peripheral blood: adherent PBMC or elutriated monocytic fractions are cultured for 7-10 days with 
GM-CSF (50 ng/ml) and JLA (20 ng/ml). These dendritic cells have the characteristic phenotype of 
immature cells (expression of CD1, CD80, CD86, CD40 and MHC class II antigens). Treatment with 
activating factors, such as TNF-a, causes a rapid change in surface phenotype (increased expression of 

25 MHC class I and n, costimulatory and adhesion molecules, downregulation of FCyRII, upregulation of 
CD83). These changes correlate with increased antigen-presenting capacity and with functional 
maturation of the dendritic cells. 

FACS analysis of surface antigens is performed as follows. Cells are treated 1-3 days with 
increasing concentrations of agonist or antagonist of the invention or LPS (positive control), washed 

30 with PBS containing 1% BSA and 0.02 mM sodium azide, and then incubated with 1:20 dilution of 
appropriate FTTC- or PE-labeled monoclonal antibodies for 30 minutes at 4 degrees C. After an 
additional wash, the labeled cells are analyzed by flow cytometry on a FACScan (Becton Dickinson). 

Effect on the production of cytokines . Cytokines generated by dendritic cells, in particular 
35 IL-12, are important in the initiation of T-cell dependent immune responses. IL-12 strongly 
influences the development of Thl helper T-cell immune response, and induces cytotoxic T and 
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NK cell function. An ELISA is used to measure the EL-12 release as follows. Dendritic cells 
(10 6 /ml) are treated with increasing concentrations of agonists or antagonists of the invention for 
24 hours. LPS (100 ng/ml) is added to the cell culture as positive control Supematants from the 
cell cultures are then collected and analyzed for IL-12 content using commercial ELISA kit (e.g., 
5 R&D Systems (Minneapolis, MN)). The standard protocols provided with the kits are used. 

Effect on the expression of MHC Class II. costimulatorv and adhesion molecules . Three 
major families of cell surface antigens can be identified on monocytes: adhesion molecules, 
molecules involved in antigen presentation, and Fc receptor. Modulation of the expression of 

10 MHC class II antigens and other costimulatory molecules, such as B7 and ICAM-1, may result in 
changes in the antigen presenting capacity of monocytes and ability to induce T cell activation. 
Increased expression of Fc receptors may correlate with improved monocyte cytotoxic activity, 
cytokine release and phagocytosis. 

FACS analysis is used to examine the surface antigens as follows. Monocytes are treated 

15 1-5 days with increasing concentrations of agonists or antagonists of the invention or LPS 
(positive control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, and then 
incubated with 1:20 dilution of appropriate FITC- or PE-labeled monoclonal antibodies for 30 
minutes at 4 degrees C. After an additional wash, the labeled cells are analyzed by flow cytometry 
on a FACScan (Becton Dickinson). 

20 

Monocyte activation and/or increased survival. Assays for molecules that activate (or 
. alternatively, inactivate) monocytes and/or increase monocyte survival (or alternatively, decrease 
monocyte survival) are known in the art and may routinely be applied to determine whether a 
molecule of the invention functions as an inhibitor or activator of monocytes. Agonists or 
25 antagonists of the invention can be screened using the three assays described below. For each of 
these assays, Peripheral blood mononuclear cells (PBMC) are purified from single donor 
leukopacks (American Red Cross, Baltimore, MD) by centrifugation through a Histopaque 
gradient (Sigma). Monocytes are isolated from PBMC by counterflow centrifugal elutriation. 

30 Monocyte Survival Assay . Human peripheral blood monocytes progressively lose 

viability when cultured in absence of serum or other stimuli. Their death results from internally 
regulated processes (apoptosis). Addition to the culture of activating factors, such as TNF-alpha 
dramatically improves cell survival and prevents DNA fragmentation. Propidium iodide (PI) 
staining is used to measure apoptosis as follows. Monocytes are cultured for 48 hours in 

35 polypropylene tubes in serum-free medium (positive control), in the presence of 100 ng/ml TNF- 
alpha (negative control), and in the presence of varying concentrations of the compound to be 
tested. Cells are suspended at a concentration of 2 x 10 6 /ml in PBS containing PI at a final 
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concentration of 5 Jig/ml, and then incubated at room temperature for 5 minutes before FACScan 
analysis. PI uptake has been demonstrated to correlate with DNA fragmentation in this 
experimental paradigm. 

5 Effect on cytokine release. An important function of monocytes/macrophages is their 

regulatory activity on other cellular populations of the immune system through the release of 
cytokines after stimulation. An ELISA to measure cytokine release is performed as follows. 
Human monocytes are incubated at a density of 5x 10 5 cells/ml with increasing concentrations of 
agonists or antagonists of the invention and under the same conditions, but in the absence of 
10 agonists or antagonists. For IL-12 production, the cells are primed overnight with EFN (100 U/ml) 
in the presence of agonist or antagonist of the invention. LPS (10 ng/ml) is then added. 
Conditioned media are collected after 24h and kept frozen until use. Measurement of TNF-alpha, 
IL-10, MCP-1 and EL-8 is then performed using a commercially available ELISA kit (e.g., R&D 
Systems (Minneapolis, MN)) and applying the standard protocols provided with the kit. 

15 

Oxidative burst. Purified monocytes are plated in 96-w plate at 2-lxl0 5 cell/well. 
Increasing concentrations of agonists or antagonists of the invention are added to the wells in a 
total volume of 0.2 ml culture medium (RPMI 1640 + 10% FCS, glutamine and antibiotics). After 
3 days incubation, the plates are centrifuged and the medium is removed from the wells. To the 

20 macrophage monolayers, 0.2 ml per well of phenol red solution (140 mM NaCl, 10 mM potassium 
phosphate buffer pH 7.0, 5.5 mM dextrose, 0.56 mM phenol red and 19 U/ml of HRPO) is added, 
together with the stimulant (200 nM PMA). The plates are incubated at 37°C for 2 hours and the 
reaction is stopped by adding 20 jil IN NaOH per well. The absorbance is read at 610 nm. To 
calculate the amount of H 2 0 2 produced by the macrophages, a standard curve of a H 2 0 2 solution of 

25 known molarity is performed for each experiment. 

The studies described in this example tested activity of agonists or antagonists of the 
invention. However, one skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides or polypeptides of the invention (e.g., gene therapy). 
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Example 24: Biological Effects of Agonists or Antagonists of the Invention 



Astroc yte and Neuronal Assays - 

Agonists or antagonists of the invention, expressed in Escherichia coli and purified as 
described above, can be tested for activity in promoting the survival, neurite outgrowth, or phenotypic 
differentiation of cortical neuronal cells and for inducing the proliferation of glial fibrillary acidic 
protein immunopositive cells, astrocytes. The selection of cortical cells for the bioassay is based on the 
prevalent expression of FGF-1 and FGF-2 in cortical structures and on the previously reported 
enhancement of cortical neuronal survival resulting from FGF-2 treatment. A thymidine incorporation 
assay, for example, can be used to elucidate an agonist or antagonist of the invention's activity on these 
cells. 

Moreover, previous reports describing the biological effects of FGF-2 (basic FGF) on cortical 
or hippocampal neurons in vitro have demonstrated increases in both neuron survival and neurite 
outgrowth (Walicke et al., "Fibroblast growth factor promotes survival of dissociated hippocampal 
neurons and enhances neurite extension " Proc. Natl. Acad. Sci. USA 83:3012-3016. (1986), assay 
herein incorporated by reference in its entirety). However, reports from experiments done on PC- 12 
cells suggest that these two responses are not necessarily synonymous and may depend on not only 
which FGF is being tested but also on which receptor(s) are expressed on the target cells. Using the 
primary cortical neuronal culture paradigm, the ability of an agonist or antagonist of the invention to 
induce neurite outgrowth can be compared to the response achieved with FGF-2 using, for example, a 
thymidine incorporation assay. 



Fibroblast and endothelial cell assays - 

Human lung fibroblasts are obtained from Clonetics (San Diego, CA) and maintained in 
growth media from Clonetics. Dermal microvascular endothelial cells are obtained from Cell 
Applications (San Diego, CA). For proliferation assays, the human lung fibroblasts and dermal 
microvascular endothelial cells can be cultured at 5,000 cells/well in a 96-well plate for one day in 
growth medium. The cells are then incubated for one day in 0.1% BSA basal medium. After replacing 
the medium with fresh 0.1% BSA medium, the cells are incubated with the test proteins for 3 days. 
Alamar Blue (Alamar Biosciences, Sacramento, CA) is added to each well to a final concentration of 
10%. The cells are incubated for 4 hr. Cell viability is measured by reading in a CytoFluor 
fluorescence reader. For the PGE 2 assays, the human lung fibroblasts are cultured at 5,000 cells/well 
in a 96-well plate for one day. After a medium change to 0.1% BSA basal medium, the cells are 
incubated with FGF-2 or agonists or antagonists of the invention with or without IL-la for 24 hours. 
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The supernatants are collected and assayed for PGE2 by EIA kit (Cayman, Ann Arbor, MI). For the IL- 
6 assays, the human lung fibroblasts are cultured at 5,000 cells/well in a 96-well plate for one day. 
After a medium change to 0.1% BSA basal medium, the cells are incubated with FGF-2 or with or 
without agonists or antagonists of the invention IL-lot for 24 hours. The supernatants are collected and 
5 assayed for IL-6 by ELISA kit (Endogen, Cambridge, MA). 

Human lung fibroblasts are cultured with FGF-2 or agonists or antagonists of the invention for 
3 days in basal medium before the addition of Alamar Blue to assess effects on growth of the 
fibroblasts. FGF-2 should show a stimulation at 10 - 2500 ng/mi which can be used to compare 
stimulation with agonists or antagonists of the invention. 

10 

Parkinson Models . 

The loss of motor function in Parkinson's disease is attributed to a deficiency of striatal 
dopamine resulting from the degeneration of the nigrostriatal dopaminergic projection neurons. An 
animal model for Parkinson's that has been extensively characterized involves the systemic 

15 administration of l-methyl-4 phenyl 1,2,3,6-tetrahydropyridine (MPTP). In the CNS, MPTP is taken- 
up by astrocytes and catabolized by monoamine oxidase B to l-methyl-4-phenyl pyridine (MPP*) and 
released. Subsequently, MPP + is actively accumulated in dopaminergic neurons by the high-affinity 
reuptake transporter for dopamine. MPP + is then concentrated in mitochondria by the electrochemical 
gradient and selectively inhibits nicotidamide adenine disphosphate: ubiquinone oxidoreductionase 

20 (complex I), thereby interfering with electron transport and eventually generating oxygen radicals. 

It has been demonstrated in tissue culture paradigms that FGF-2 (basic FGF) has trophic 
activity towards nigral dopaminergic neurons (Ferrari et aL, Dev. Biol. 1989). Recently, Dr. Unsicker's 
group has demonstrated that administering FGF-2 in gel foam implants in the striatum results in the 
near complete protection of nigral dopaminergic neurons from the toxicity associated with MPTP 

25 exposure (Otto and Unsicker, J. Neuroscience, 1990). 

Based on the data with FGF-2, agonists or antagonists of the invention can be evaluated to 
determine whether it has an action similar to that of FGF-2 in enhancing dopaminergic neuronal 
survival in vitro and it can also be tested in vivo for protection of dopaminergic neurons in the striatum 
from the damage associated with MPTP treatment. The potential effect of an agonist or antagonist of 

30 the invention is first examined in vitro in a dopaminergic neuronal cell culture paradigm. The cultures 
are prepared by dissecting the midbrain floor plate from gestation day 14 Wistar rat embryos. The 
tissue is dissociated with trypsin and seeded at a density of 200,000 cells/cm 2 on polyorthinine-laminin 
coated glass coverslips. The cells are maintained in Dulbecco's Modified Eagle's medium and F12 
medium containing hormonal supplements (Nl). The cultures are fixed with paraformaldehyde after 8 

35 days in vitro and are processed for tyrosine hydroxylase, a specific marker for dopaminergic neurons, 
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immunohistochemical staining. Dissociated cell cultures are prepared from embryonic rats. The 
culture medium is changed every third day and the factors are also added at that time. 

Since the dopaminergic neurons are isolated from animals at gestation day 14, a developmental 
time which is past the stage when the dopaminergic precursor cells are proliferating, an increase in the 
5 number of tyrosine hydroxylase immunopositive neurons would represent an increase in the number of 
dopaminergic neurons surviving in vitro. Therefore, if an agonist or antagonist of the invention acts to 
prolong the survival of dopaminergic neurons, it would suggest that the agonist or antagonist may be 
involved in Parkinson's Disease. 

The studies described in this example tested activity of agonists or antagonists of the invention. 
10 However, one skilled in the art could easily modify the exemplified studies to test the activity of 
polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 25: The Effect of Agonists or Antagonists of the Invention on the Growth of 
1 5 Vascular Endothelial Cells 

On day 1, human umbilical vein endothelial cells (HUVEC) are seeded at 2-5xl0 4 cells/35 mm 
dish density in M199 medium containing 4% fetal bovine serum (FBS), 16 units/ml heparin, and 50 
units/ml endothelial cell growth supplements (ECGS, Biotechnique, Inc.). On day 2, the medium is 
20 replaced with M199 containing 10% FBS, 8 units/ml heparin. An agonist or antagonist of the invention, 
and positive controls, such as VEGF and basic FGF (bFGF) are added, at varying concentrations. On 
days 4 and 6, the medium is replaced. On day 8, cell number is determined with a Coulter Counter. 

An increase in the number of HUVEC cells indicates that the compound of the invention may 
proliferate vascular endothelial cells, while a decrease in the number of HUVEC cells indicates that the 
25 compound of the invention inhibits vascular endothelial cells. 

The studies described in this example tested activity of a polypeptide of the invention. 
However, one skilled in the art could easily modify the exemplified studies to test the activity of 
polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the invention. 

30 

Example 26: Rat Corneal Wound Healing Model 

This animal model shows the effect of an agonist or antagonist of the invention on 
neovascularization. The experimental protocol includes: 
35 Making a 1-1.5 mm long incision from the center of cornea into the stromal layer. 

Inserting a spatula below the lip of the incision facing the outer corner of the eye. 
Making a pocket (its base is 1-1.5 mm form the edge of the eye). 
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Positioning a pellet, containing 50ng- 5ug of an agonist or antagonist of the invention, within 
the pocket. 

Treatment with an agonist or antagonist of the invention can also be applied topically to the 
corneal wounds in a dosage range of 20mg - 500mg (daily treatment for five days). 
5 The studies described in this example tested activity of agonists or antagonists of the invention. 

However, one skilled in the art could easily modify the exemplified studies to test the activity of 
polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 27: Diabetic Mouse and Glucocorticoid-lmpaired 
1 0 Wound Healing Models 

Diabetic db+/db+ Mouse Model 

To demonstrate that an agonist or antagonist of the invention accelerates the healing process, 
the genetically diabetic mouse model of wound healing is used. The full thickness wound healing 

15 model in the db+/db+ mouse is a well characterized, clinically relevant and reproducible model of 
impaired wound healing. Healing of the diabetic wound is dependent on formation of granulation 
tissue and re-epithelialization rather than contraction (Gartner, MH. et al, J. Surg, Res. 52:389 (1992); 
Greenhalgh, D.G. et al, Am. J. Pathol. 736:1235 (1990)). 

The diabetic animals have many of the characteristic features observed in Type II diabetes 

20 mellitus. Homozygous (db+/db+) mice are obese in comparison to their normal heterozygous 
(db+/+m) Httermates. Mutant diabetic (db+/db+) mice have a single autosomal recessive mutation on 
chromosome 4 (dlH-) (Coleman et al Proc. Natl. Acad. Sci. USA 77:283-293 (1982)). Animals show 
polyphagia, polydipsia and polyuria. Mutant diabetic mice (db+/db+) have elevated blood glucose, 
increased or normal insulin levels, and suppressed cell-mediated immunity (Mandel et ai, J. Immunol. 

25 720:1375 (1978); Debray-Sachs, M. et al, Clin. Exp. Immunol. 5/(7):l-7 (1983); Leiter et al, Am. J. of 
Pathol 1 74:46-55 (1985)). Peripheral neuropathy, myocardial complications, and microvascular 
lesions, basement membrane thickening and glomerular filtration abnormalities have been described in 
these animals (Norido, F. et al, Exp. Neurol 83(2):22l-232 (1984); Robertson et al, Diabetes 
29(1):60-61 (1980); Giacomelli et al. Lab Invest. 40(4)'A60A13 (1979); Coleman, D.L., Diabetes 31 

30 (Suppl):l-6 (1982)). These homozygous diabetic mice develop hyperglycemia that is resistant to 
insulin analogous to human type II diabetes (Mandel et al, J. Immunol. 120: 1375-1377 (1978)). 

The characteristics observed in these animals suggests that healing in this model may be similar 
to the heaJing observed in human diabetes (Greenhalgh, et al, Am. J. of Pathol 736:1235-1246 
(1990)). 

35 Genetically diabetic female C57BL/KsJ (db+/db+) mice and their non-diabetic (dbW+m) 

heterozygous littermates are used in this study (Jackson Laboratories). The animals are purchased at 6 
weeks of age and are 8 weeks old at the beginning of the study. Animals are individually housed and 
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received food and water ad libitum. All manipulations are performed using aseptic techniques. The 
experiments are conducted according to the rules and guidelines of Human Genome Sciences, Inc. 
Institutional Animal Care and Use Committee and the Guidelines for the Care and Use of Laboratory 
Animals. 

Wounding protocol is performed according to previously reported methods (Tsuboi, R. and 
Rifkin, D.B., J. Exp. Med. 772:245-251 (1990)). Briefly, on the day of wounding, animals are 
anesthetized with an intraperitoneal injection of Avertin (0.01 mg/mL), 2,2,2-tribromoethanol and 2- 
methyl-2-butanol dissolved in deionized water. The dorsal region of the animal is shaved and the skin 
washed with 70% ethanol solution and iodine. The surgical area is dried with sterile gauze prior to 

) wounding. An 8 mm full-thickness wound is then created using a Keyes tissue punch. Immediately 
following wounding, the surrounding skin is gently stretched to eliminate wound expansion. The 
wounds are left open for the duration of the experiment. Application of the treatment is given topically 
for 5 consecutive days commencing on the day of wounding. Prior to treatment, wounds are gently 
cleansed with sterile saline and gauze sponges. 

5 Wounds are visually examined and photographed at a fixed distance at the day of surgery and 

at two day intervals thereafter. Wound closure is determined by daily measurement on days 1-5 and on 
day 8. Wounds are measured horizontally and vertically using a calibrated Jameson caliper. Wounds 
are considered healed if granulation tissue is no longer visible and the wound is covered by a 
continuous epithelium. 

20 An agonist or antagonist of the invention is administered using at a range different doses, from 

4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups received 50mL of 
vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium pentobarbital 
(300mg/kg). The wounds and surrounding skin are then harvested for histology and 
25 immunohistochemistry. Tissue specimens are placed in 10% neutral buffered formalin in tissue 
cassettes between biopsy sponges for further processing. 

Three groups of 10 animals each (5 diabetic and 5 non-diabetic controls) are evaluated: 1) 
Vehicle placebo control, 2) untreated group, and 3) treated group. 

Wound closure is analyzed by measuring the area in the vertical and horizontal axis and 
30 obtaining the total square area of the wound. Contraction is then estimated by establishing the 
differences between the initial wound area (day 0) and that of post treatment (day 8). The wound area 
on day 1 is 64mm J , the corresponding size of the dermal punch. Calculations are made using the 
following formula: 

35 [Open area on day 8] - [Open area on day 1 ] / [Open area on day 1 ] 
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Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are sectioned 
perpendicular to the wound surface (5mm) and cut using a Reichert-Jung microtome. Routine 
hematoxylin-eosin (H&E) staining is performed on cross-sections of bisected wounds. Histologic 
examination of the wounds are used to assess whether the healing process and the morphologic 
5 appearance of the repaired skin is altered by treatment with an agonist or antagonist of the invention. 
This assessment included verification of the presence of cell accumulation, inflammatory cells, 
capillaries, fibroblasts, re-epithelialization and epidermal maturity (Greenhalgh, D.G. et al, Am. J. 
Pathol 736:1235 (1990)). A calibrated lens micrometer is used by a blinded observer. 

Tissue sections are also stained immunohistochemically with a polyclonal rabbit anti-human 
10 keratin antibody using ABC Elite detection system. Human skin is used as a positive tissue control 
while non-immune IgG is used as a negative control. Keratinocyte growth is determined by evaluating 
the extent of reepithelialization of the wound using a calibrated lens micrometer. 

Proliferating cell nuclear antigen/cyclin (PCNA) in skin specimens is demonstrated by using 
anti-PCNA antibody (1:50) with an ABC Elite detection system. Human colon cancer served as a 
15 positive tissue control and human brain tissue is used as a negative tissue control. Each specimen 
included a section with omission of the primary antibody and substitution with non-immune mouse 
IgG. Ranking of these sections is based on the extent of proliferation on a scale of 0-8, the lower side 
of the scale reflecting slight proliferation to the higher side reflecting intense proliferation. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is considered 
20 significant. 

Steroid Impaired Rat Model 

The inhibition of wound healing by steroids has been well documented in various in vitro and 
in vivo systems (Wahl, Glucocorticoids and Wound healing. In: Anti-Inflammatory Steroid Action: 

25 Basic and Clinical Aspects. 280-302 (1989); Wahlef al t J. Immunol 115: 476-481 (1975); Werb et 
al, J. Exp. Med. 747:1684-1694 (1978)). Glucocorticoids retard wound healing by inhibiting 
angiogenesis, decreasing vascular permeability (Ebert et al, An. Intern. Med. 37:701-705 (1952)), 
fibroblast proliferation, and collagen synthesis (Beck et al, Growth Factors. 5: 295-304 (1991); 
Haynes et al, J. Clin. Invest. 61: 703-797 (1978)) and producing a transient reduction of circulating 

30 monocytes (Haynes et al., J. Clin. Invest. 61: 703-797 (1978); Wahl, "Glucocorticoids and wound 
healing", In: Antiinflammatory Steroid Action: Basic and Clinical Aspects, Academic Press, New 
York, pp. 280-302 (1989)). The systemic administration of steroids to impaired wound healing is a 
well establish phenomenon in rats (Beck et al, Growth Factors. 5: 295-304 (1991); Haynes et al, J. 
Clin. Invest. 61: 703-797 (1978); Wahl, "Glucocorticoids and wound healing", In: Antiinflammatory 

35 Steroid Action: Basic and Clinical Aspects, Academic Press, New York, pp. 280-302 (1989); Pierce et 
al, Proc. Natl Acad. Sci USA 86: 2229-2233 (1989)). 
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To demonstrate that an agonist or antagonist of the invention can accelerate the healing 
process, the effects of multiple topical applications of the agonist or antagonist on full thickness 
excisional skin wounds in rats in which healing has been impaired by the systemic administration of 
methylprednisolone is assessed. 

Young adult male Sprague Dawley rats weighing 250-300 g (Charles River Laboratories) are 
used in this example. The animals are purchased at 8 weeks of age and are 9 weeks old at the 
beginning of the study. The healing response of rats is impaired by the systemic administration of 
methylprednisolone (17mg/kg/rat intramuscularly) at the time of wounding. Animals are individually 
housed and received food and water ad libitum. All manipulations are performed using aseptic 
techniques. This study is conducted according to the rules and guidelines of Human Genome Sciences 
Inc. Institutional Animal Care and Use Committee and the Guidelines for the Care and Use of 
Laboratory Animals. 

The wounding protocol is followed according to section A, above. On the day of wounding, 
animals are anesthetized with an intramuscular injection of ketamine (50 mg/kg) and xylazine (5 
mg/kg). The dorsal region of the animal is shaved and the skin washed with 70% ethanol and iodine 
solutions. The surgical area is dried with sterile gauze prior to wounding. An 8 mm full-thickness 
wound is created using a Keyes tissue punch. The wounds are left open for the duration of the 
expenment. Applications of the testing materials are given topically once a day for 7 consecutive days 
commencing on the day of wounding and subsequent to methylprednisolone administration. Prior to 
treatment, wounds are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of wounding 
and at the end of treatment. Wound closure is determined by daily measurement on days 1-5 and on day 
8. Wounds are measured horizontally and vertically using a calibrated Jameson caliper. Wounds are 
cons.dered healed if granulation tissue is no longer visible and the wound is covered by a continuous 
25 epithelium. 

The agonist or antagonist of the invention is administered using at a range different doses from 
4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups received 50mL of 
vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium pentobarbital 
(300mg/kg). The wounds and surrounding skin are then harvested for histology. Tissue specimens are 
p.aced in 10% neutral buffered formalin in tissue cassettes between biopsy sponges for further 
processing. 

Three groups of 10 animals each (5 with methylprednisolone and 5 without glucocorticoid) are 
evaluated: 1) Untreated group 2) Vehicle placebo control 3) treated groups. 

Wound closure is analyzed by measuring the area in the vertical and horizontal axis and 
obtammg the total area of the wound. Closure is then estimated by establishing the differences between 



20 



30 



1814 



WO 02/102993 PCT/US02/08123 

the initial wound area (day 0) and that of post treatment (day 8). The wound area on day 1 is 64mm 2 , 
the corresponding size of the dermal punch. Calculations are made using the following formula: 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

5 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are sectioned 
perpendicular to the wound surface (5mm) and cut using an Olympus microtome. Routine hematoxylin- 
eosin (H&E) staining is performed on cross-sections of bisected wounds. Histologic examination of the 
wounds allows assessment of whether the healing process and the moiphologic appearance of the 
10 repaired skin is improved by treatment with an agonist or antagonist of the invention. A calibrated lens 
micrometer is used by a blinded observer to determine the distance of the wound gap. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is considered 
significant. 

The studies described in this example tested activity of agonists or antagonists of the invention. 
15 However, one skilled in the art could easily modify the exemplified studies to test the activity of 
polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 28: Lymphedema Animal Model 

20 The purpose of this experimental approach is to create an appropriate and consistent 

lymphedema model for testing the therapeutic effects of an agonist or antagonist of the invention in 
lymphangiogenesis and re-establishment of the lymphatic circulatory system in the rat hind limb. 
Effectiveness is measured by swelling volume of the affected limb, quantification of the amount of 
lymphatic vasculature, total blood plasma protein, and histopathology. Acute lymphedema is observed 

25 for 7-10 days. Perhaps more importantly, the chronic progress of the edema is followed for up to 3-4 
weeks. 

Prior to beginning surgery, blood sample is drawn for protein concentration analysis. Male rats 
weighing approximately ~350g are dosed with Pentobarbital. Subsequently, the right legs are shaved 
from knee to hip. The shaved area is swabbed with gauze soaked in 70% EtOH, Blood is drawn for 

30 serum total protein testing. Circumference and volumetric measurements are made prior to injecting 
dye into paws after marking 2 measurement levels (0.5 cm above heel, at mid-pt of dorsal paw). The 
intradermal dorsum of both right and left paws are injected with 0.05 ml of 1% Evan's Blue. 
Circumference and volumetric measurements are then made following injection of dye into paws. 

Using the knee joint as a landmark, a mid-leg inguinal incision is made circumferential ly 

35 allowing the femoral vessels to be located. Forceps and hemostats are used to dissect and separate the 
skin flaps. After locating the femoral vessels, the lymphatic vessel that runs along side and underneath 
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the vessel(s) is located. The main lymphatic vessels in this area are then electrically coagulated or 
suture ligated. 

Using a microscope, muscles in back of the leg (near the semitendinosis and adductors) are 
bluntly dissected. The popliteal lymph node is then located. The 2 proximal and 2 distal lymphatic 
5 vessels and distal blood supply of the popliteal node are then ligated by suturing. The popliteal lymph 
node, and any accompanying adipose tissue, is then removed by cutting connective tissues. 

Care is taken to control any mild bleeding resulting from this procedure. After lymphatics are 
occluded, the skin flaps are sealed by using liquid skin (Vetbond) (AJ Buck). The separated skin edges 
are sealed to the underlying muscle tissue while leaving a gap of -0.5 cm around the leg. Skin also 
10 may be anchored by suturing to underlying muscle when necessary. 

To avoid infection, animals are housed individually with mesh (no bedding). Recovering 
animals are checked daily through the optimal edematous peak, which typically occurred by day 5-7. 
The plateau edematous peak are then observed. To evaluate the intensity of the lymphedema, the 
circumference and volumes of 2 designated places on each paw before operation and daily for 7 days 
15 are measured. The effect of plasma proteins on lymphedema is determined and whether protein 
analysis is a useful testing perimeter is also investigated. The weights of both control and edematous 
limbs are evaluated at 2 places. Analysis is performed in a blind manner. 

Circumference Measurements: Under brief gas anesthetic to prevent limb movement, a cloth 
tape is used to measure limb circumference. Measurements are done at the ankle bone and dorsal paw 
20 by 2 different people and those 2 readings are averaged. Readings are taken from both control and 
edematous limbs. 

Volumetric Measurements: On the day of surgery, animals are anesthetized with Pentobarbital 
and are tested prior to surgery. For daily volumetrics animals are under brief halothane anesthetic 
(rapid immobilization and quick recovery), and both legs are shaved and equally marked using 

25 waterproof marker on legs. Legs are first dipped in water, then dipped into instrument to each marked 
level then measured by Buxco edema software(Chen/Victor). Data is recorded by one person, while 
the other is dipping the limb to marked area. 

Blood-plasma protein measurements: Blood is drawn, spun, and serum separated prior to 
surgery and then at conclusion for total protein and Ca2* comparison. 

30 Limb Weight Comparison: After drawing blood, the animal is prepared for tissue collection. 

The limbs are amputated using a quillitine, then both experimental and control legs are cut at the 
ligature and weighed. A second weighing is done as the tibio-cacaneal joint is disarticulated and the 
foot is weighed. 

Histological Preparations: The transverse muscle located behind the knee (popliteal) area is 
35 dissected and arranged in a metal mold, filled with freezeGel, dipped into cold methylbutane, placed 
into labeled sample bags at - 80EC until sectioning. Upon sectioning, the muscle is observed under 
fluorescent microscopy for lymphatics.. 
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The studies described in this example tested activity of agonists or antagonists of the invention. 
However, one skilled in the art could easily modify the exemplified studies to test the activity of 
polynucleotides or polypeptides of the invention (e.g., gene therapy). 

5 Example 29: Suppression of TNF alpha-induced adhesion molecule expression by an 

Agonist or Antagonist of the Invention 

The recruitment of lymphocytes to areas of inflammation and angiogenesis involves specific 
receptor-ligand interactions between cell surface adhesion molecules (CAMs) on lymphocytes and the 

10 vascular endothelium. The adhesion process, in both normal and pathological settings, follows a multi- 
step cascade that involves intercellular adhesion molecule-1 (ICAM-1), vascular cell adhesion 
molecule-1 (VCAM-1), and endothelial leukocyte adhesion molecule-1 (E-selectin) expression on 
endothelial cells (EC). The expression of these molecules and others on the vascular endothelium 
determines the efficiency with which leukocytes may adhere to the local vasculature and extravasate 

15 into the local tissue during the development of an inflammatory response. The local concentration of 
cytokines and growth factor participate in the modulation of the expression of these CAMs. 

Tumor necrosis factor alpha (TNF-a), a potent proinflammatory cytokine, is a stimulator of all 
three CAMs on endothelial cells and may be involved in a wide variety of inflammatory responses, 
often resulting in a pathological outcome. 

20 The potential of an agonist or antagonist of the invention to mediate a suppression of TNF-a 

induced CAM expression can be examined. A modified ELISA assay which uses ECs as a solid phase 
absorbent is employed to measure the amount of CAM expression on TNF-a treated ECs when co- 
stimulated with a member of the FGF family of proteins. 

To perform the experiment, human umbilical vein endothelial cell (HUVEC) cultures are 

25 obtained from pooled cord harvests and maintained in growth medium (EGM-2; Clonetics, San Diego, 
CA) supplemented with 10% FCS and 1% penicillin/streptomycin in a 37 degree C humidified 
incubator containing 5% C02- HUVECs are seeded in 96-well plates at concentrations of 1 x 10 4 
cells/well in EGM medium at 37 degree C for 18-24 hrs or until confluent. The monolayers are 
subsequently washed 3 times with a serum-free solution of RPMI-1640 supplemented with 100 U/ml 

30 penicillin and 100 mg/ml streptomycin, and treated with a given cytokine and/or growth factor(s) for 24 
h at 37 degree C. Following incubation, the cells are then evaluated for CAM expression. 

Human Umbilical Vein Endothelial cells (HUVECs) are grown in a standard 96 well plate to 
confluence. Growth medium is removed from the cells and replaced with 90 ul of 199 Medium (10% 
FBS). Samples for testing and positive or negative controls are added to the plate in triplicate (in 10 ul 

35 volumes). Plates are incubated at 37 degree C for either 5 h (selectin and integrin expression) or 24 h 
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(integrin expression only). Plates are aspirated to remove medium and 100 /il of 0.1% 
paraformaldehyde-PBS(with Ca++ and Mg++) is added to each well. Plates are held at 4°C for 30 min. 

Fixative is then removed from the wells and wells are washed IX with PBS(+Ca,Mg)+0.5% 
BSA and drained. Do not allow the wells to dry. Add 10 /il of diluted primary antibody to the test and 
5 control wells. AnU-ICAM-l-Biotin, Anti-VCAM-l-Biotin and Anti-E-selectin-Biotin are used at a 
concentration of 10 /ig/ml (1:10 dilution of 0.1 mg/ml stock antibody). Cells are incubated at 37°C for 
30 min. in a humidified environment. Wells are washed X3 with PBS(+Ca,Mg)+0.5% BSA. 

Then add 20 /il of diluted ExtrAvidin-Alkaline Phosphotase (1:5,000 dilution) to each well and 
incubated at 37°C for 30 min. Wells are washed X3 with PBS(+Ca,Mg)+0.5% BSA. 1 tablet of p- 

10 Nitrophenol Phosphate pNPP is dissolved in 5 ml of glycine buffer (pH 10.4). 100 /il of pNPP substrate 
in glycine buffer is added to each test well. Standard wells in triplicate are prepared from the working 
dilution of the ExtrAvidin-Alkaline Phosphotase in glycine buffer: 1:5,000 (10°) > 10^ 5 > 10" 1 > 10* 15 . 
5 /il of each dilution is added to triplicate wells and the resulting AP content in each well is 5.50 ng, 
1.74 ng, 0.55 ng, 0.18 ng. 100 /il of pNNP reagent must then be added to each of the standard wells. 

15 The plate must be incubated at 37°C for 4h. A volume of 50 /il of 3M NaOH is added to all wells. The 
results are quantified on a plate reader at 405 nm. The background subtraction option is used on blank 
wells filled with glycine buffer only. The template is set up to indicate the concentration of AP- 
conjugate in each standard well [ 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results are indicated as amount 
of bound AP-conjugate in each sample. 

20 The studies described in this example tested activity of agonists or antagonists of the invention. 

However, one skilled in the art could easily modify the exemplified studies to test the activity of 
polynucleotides or polypeptides of the invention (e.g., gene therapy). 

Example 30: Production Of Polypeptide of the Invention For High-Throughput 
25 Screening Assays 

The following protocol produces a supernatant containing polypeptide of the present 
invention to be tested. This supernatant can then be used in the Screening Assays described in 
Examples 32-41. 

30 First, dilute Poly-D-Lysine (644 587 Boehringer-Mannheim) stock solution (lmg/ml in 

PBS) 1:20 in PBS (w/o calcium or magnesium 17-5 16F Biowhittaker) for a working solution of 
50ug/ml. Add 200 ul of this solution to each well (24 well plates) and incubate at RT for 20 
minutes. Be sure to distribute the solution over each well (note: a 12-channel pipetter may be used 
with tips on every other channel). Aspirate off the Poly-D-Lysine solution and rinse with 1ml PBS 

35 (Phosphate Buffered Saline). The PBS should remain in the well until just prior to plating the 
cells and plates may be poly-lysine coated in advance for up to two weeks. 
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Plate 293T cells (do not carry cells past P+20) at 2 x 10 5 cells/well in .5ml 
DMEM(Dulbecco's Modified Eagle Medium)(with 4.5 G/L glucose and L-glutamine (12-604F 
Biowhittaker))/10% heat inactivated FBS(14-503F Biowhittaker)/lx Penstrep(17-602E 
Biowhittaker). Let the cells grow overnight. 
5 The next day, mix together in a sterile solution basin: 300 ul Lipofectamine (18324-012 

Gibco/BRL) and 5ml Optimem I (31985070 Gibco/BRL)/96-well plate. With a small volume 
multi-channel pipetter, aliquot approximately 2ug of an expression vector containing a 
polynucleotide insert, produced by the methods described in Examples 8-10, into an appropriately 
labeled 96-well round bottom plate. With a multi-channel pipetter, add 50ul of the 

10 Lipofectamine/Optimem I mixture to each well. Pipette up and down gently to mix. Incubate at 
RT 15-45 minutes. After about 20 minutes, use a multi-channel pipetter to add 150ul Optimem 1 
to each well. As a control, one plate of vector DNA lacking an insert should be transfected with 
each set of transfections. 

Preferably, the transfection should be performed by tag-teaming the following tasks. By 

15 tag-teaming, hands on time is cut in half, and the cells do not spend too much time on PBS. First, 
person A aspirates off the media from four 24-well plates of cells, and then person B rinses each 
well with ,5-lml PBS. Person A then aspirates off PBS rinse, and person B, using al2-channel 
pipetter with tips on every other channel, adds the 200ul of DNA/Lipofectamine/Optimem I 
complex to the odd wells first, then to the even wells, to each row on the 24-well plates. Incubate 

20 at 37 degree C for 6 hours. 

While cells are incubating, prepare appropriate media, either 1%BSA in DMEM with Ix 
penstrep, or HGS CHO-5 media (116.6 mg/L of CaC12 (anhyd); 0.00130 mg/L CuS0 4 -5H 2 0; 

0.050 mg/L of Fe(N0 3 ) 3 -9H 2 0; 0.417 mg/L of FeS0 4 -7H 2 0; 311.80 mg/L of Kcl; 28.64 mg/L 

of MgCI 2 ; 48.84 mg/L of MgS0 4 ; 6995.50 mg/L of NaCl; 2400.0 mg/L of NaHC0 3 ; 62.50 mg/L 

25 of NaH 2 PO 4 -H 2 0; 71.02 mg/L of Na 2 HP04; .4320 mg/L of ZnS0 4 -7H 2 0; .002 mg/L of 
Arachidonic Acid ; 1.022 mg/L of Cholesterol; .070 mg/L of DL-alpha-Tocopherol-Acetate; 
0.0520 mg/L of Linoleic Acid; 0.010 mg/L of Linolenic Acid; 0.010 mg/L of Myristic Acid; 0.010 
mg/L of Oleic Acid; 0.010 mg/L of Palmitric Acid; 0.010 mg/L of Palmitic Acid; 100 mg/L of 
Pluronic F-68; 0.010 mg/L of Stearic Acid; 2.20 mg/L of Tween 80; 4551 mg/L of D-Glucose; 

30 130.85 mg/ml of L- Alanine; 147.50 mg/ml of L-Arginine-HCL; 7.50 mg/ml of L-Asparagine- 
H 2 0; 6.65 mg/ml of L-Aspartic Acid; 29.56 mg/ml of L-Cystine-2HCL-H 2 0; 31.29 mg/ml of L- 

Cystine-2HCL; 7.35 mg/ml of L-Glutamic Acid; 365.0 mg/ml of L-Glutamine; 18.75 mg/ml of 
Glycine; 52.48 mg/ml of L-Histidine-HCL-H 2 0; 106.97 mg/ml of L-Isoleucine; 111.45 mg/ml of 

L-Leucine; 163.75 mg/ml of L-Lysine HCL; 32.34 mg/ml of L-Methionine; 68.48 mg/ml of L- 
35 Phenylalanine; 40.0 mg/mJ of L-Proline; 26.25 mg/ml of L-Serine; 101.05 mg/ml of L-Threonine; 
19.22 mg/ml of L-Tryptophan; 91.79 mg/ml of L-Tryrosine-2Na-2H 2 0; and 99.65 mg/ml of L- 
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Valine; 0.0035 mg/L of Biotin; 3.24 mg/L 0 f D -Ca Pantothenate; 1 1.78 mg/L of Choline Chloride- 
4.65 mg/L of Folic Acid; 15.60 mg/L of i-Inositol; 3.02 mg/L of Niacinamide; 3.00 mg/L of 
Pyridoxa. HCL; 0.031 mg/L of Pyridoxine HCL; 0.319 mg/L of Riboflavin; 3.17 mg/L of 
Thiamine HCL; 0.365 mg/L of Thymidine; 0.680 mg/L of Vitamin B 12 ; 25 mM of HEPES 
Buffer; 2.39 mg/L of Na Hypoxanthine; 0.105 mg/L of Lipoic Acid; 0.081 mg/L of Sodium 
Putrescine-2HCL; 55.0 mg/L of Sodium Pyruvate; 0.0067 mg/L of Sodium Selenite; 20uM of 
Ethanolamine; 0.122 mg/L of Ferric Citrate; 41.70 mg/L of Methy.-B-Cyclodextrin complexed 
wnh Linoleic Acid; 33.33 mg/L of Methyl-B-Cyclodextrin complexed with Oleic Acid; 10 mg/L 
of Methyl-B-Cyclodextrin complexed with Retinal Acetate. Adjust osmolarity to 327 mOsm) with 
2mm glutamine and Ix penstrep. (BSA (81-068-3 Bayer) lOOgm dissolved in 1L DMEM for a 
10% BSA stock solution). Filter the media and collect 50 ul for endotoxin assay in 15ml 
polystyrene conical. 

The transfection reaction is terminated, preferably by tag-teaming, at the end of the 
mcubat,on period. Person A aspirates off the transfection media, while person B adds 1 5ml 
appropriate media to each well. Incubate at 37 degree C for 45 or 72 hours depending on the 
media used: 1 %BS A for 45 hours or CHO-5 for 72 hours. 

On day four, using a 300ul multichannel pipetter, aliquot 600ul in one 1ml deep well plate 
and the remaining supernatant into a 2ml deep well. The supernatants from each well can then be 
used in the assays described in Examples 32-39. 

It is specifically understood that when activity is obtained in any of the assays described 
below usmg a supernatant, the activity originates from either the polypeptide of the present 
mvent.on directly (e.g., as a secreted protein) or by polypeptide of the present invention inducing 
express,on of other proteins, which are then secreted into the supernatant. Thus, the invention 
further prov.des a method of identifying the protein in the supernatant characterized by an activity 
25 in a particular assay. 
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Example 31: Construction of GAS Reporter Construct 

One signal transduction pathway involved in the differentiation and proliferation of cells is 
called the Jaks-STATs pathway. Activated proteins in the laks-STATs pathway bind to gamma 
activation site "GAS" elements or interferon-sensitive responsive element ("ISRE"), located in the 
promoter of many genes. The binding of a protein to these elements alter the expression of the 
associated gene. 

GAS and 1SRE elements are recognized by a class of transcription factors called Signal 
Transducers and Activators of Transcription, or "STAT," There are six members of the STATs 
fatmly. Statl and Sta,3 are present in many cel. types, as is Sta,2 (as response to IFN-alpha is 
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widespread). Stat4 is more restricted and is not in many cell types though it has been found in T 
helper class I, cells after treatment with IL-12. Stat5 was originally called mammary growth 
factor, but has been found at higher concentrations in other cells including myeloid cells. It can be 
activated in tissue culture cells by many cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus upon tyrosine 
phosphorylation by a set of kinases known as the Janus Kinase ("Jaks") family. Jaks represent a 
distinct family of soluble tyrosine kinases and include Tyk2, Jakl, Jak2, and Jak3. These kinases 
display significant sequence similarity and are generally catalytically inactive in resting cells. 

The Jaks are activated by a wide range of receptors summarized in the Table below. 
(Adapted from review by Schidler and Darnell, Ann. Rev. Biochem. 64:621-51 (1995)). A 
cytokine receptor family, capable of activating Jaks, is divided into two groups: (a) Class 1 
includes receptors for IL-2, IL-3, IL-4, EL-6, IL-7, IL-9, DL-11, IL-12, IL-15, Epo, PRL, GH, G- 
CSF, GM-CSF, LIF, CNTF, and thrombopoietin; and (b) Class 2 includes IFN-a, IFN-g, and IL- 
10. The Class 1 receptors share a conserved cysteine motif (a set of four conserved cysteines and 
one tryptophan) and a WSXWS motif (a membrane proximal region encoding Trp-Ser-Xaa-Trp- 
Ser (SEQ ID NO: 2)). 

Thus, on binding of a ligand to a receptor, Jaks are activated, which in turn activate 
STATs, which then translocate and bind to GAS elements. This entire process is encompassed in 
the Jaks-STATs signal transduction pathway. Therefore, activation of the Jaks-STATs pathway, 
reflected by the binding of the GAS or the ISRE element, can be used to indicate proteins involved 
in the proliferation and differentiation of cells. For example, growth factors and cytokines are 
known to activate the Jaks-STATs pathway (See Table below). Thus, by using GAS elements 
linked to reporter molecules, activators of the Jaks-STATs pathway can be identified. 
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To construct a synthetic GAS containing promoter element, which is used in the 
Biological Assays described in Examples 32-33, a PCR based strategy is employed to generate a 
GAS-SV40 promoter sequence. The 5* primer contains four tandem copies of the GAS binding 
site found in the IRF1 promoter and previously demonstrated to bind STATs upon induction with a 
5 range of cytokines (Rothman et al., Immunity 1:457-468 (1994).), although other GAS or ISRE 
elements can be used instead. The 5* primer also contains 18bp of sequence complementary to the 
SV40 early promoter sequence and is flanked with an Xhol site. The sequence of the 5* primer is: 

5 ' :GCGCCTCG AG ATTTCCCCGAAATCT AG ATTTCCCCG AAATG ATTTCCCC^ 
ATGATTTCCCCGAA ATATCTGCCATCTC AATTAG: 3 9 (SEQIDNO: 3) 
10 The downstream primer is complementary to the SV40 promoter and is flanked with a 

Hind IE site: 5 ' : GCGGC AAGCTTTTTGC A AAGCCT AGGC: 3' (SEQ ID NO: 4) 

PCR amplification is performed using the SV40 promoter template present in the B- 
gal promoter plasmid obtained from Clontech. The resulting PCR fragment is digested with 
Xhol/Hind III and subcloned into BLSK2-. (Stratagene.) Sequencing with forward and reverse 
15 primers confirms that the insert contains the following sequence: 

5\ CTCGAGA TTTCCCCGAAATCrAGATTTCCCCGAAATGATTTCCCCGAAATGA 
TTTCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCC 
GCCCATCCCGCCCCTAACTCCGCCCAGTTCC 
TTTTTTTTATTTATGCAGAGGCCGAGGCCGC 
20 TGAGGAGGCTTTTTTGG AGGCCT AGGCTTTTGCAAAA (SEQ ID NO: 5) 

With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 reporter 
construct is next engineered. Here, the reporter molecule is a secreted alkaline phosphatase, or 
"SEAP." Clearly, however, any reporter molecule can be instead of SEAP, in this or in any of the 
other Examples. Well known reporter molecules that can be used instead of SEAP include 
25 chloramphenicol acetyltransferase (CAT), luciferase, alkaline phosphatase, B-galactosidase, green 
fluorescent protein (GFP), or any protein detectable by an antibody. 

The above sequence confirmed synthetic GAS-SV40 promoter element is subcloned into 
the pSEAP-Promoter vector obtained from Clontech using Hindin and Xhol, effectively replacing 
the SV40 promoter with the amplified GAS:SV40 promoter element, to create the GAS-SEAP 
30 vector. However, this vector does not contain a neomycin resistance gene, and therefore, is not 
preferred for mammalian expression systems. 

Thus, in order to generate mammalian stable cell lines expressing the GAS-SEAP reporter, 
the GAS-SEAP cassette is removed from the GAS-SEAP vector using Sail and NotI, and inserted 
into a backbone vector containing the neomycin resistance gene, such as pGFP-i (Clontech), using 
35 these restriction sites in the multiple cloning site, to create the GAS-SEAP/Neo vector. Once this 
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vector is transfected into mammalian cells, this vector can then be used as a reporter molecule for 
GAS binding as described in Examples 32-33. 

Other constructs can be made using the above description and replacing GAS with a 
different promoter sequence. For example, construction of reporter molecules containing EGR and 
5 NF-KB promoter sequences are described in Examples 34 and 35. However, many other 
promoters can be substituted using the protocols described in these Examples. For instance, SRE, 
IL-2, NFAT, or Osteocalcin promoters can be substituted, alone or in combination (e.g., GAS/NF- 
KB/EGR, GAS/NF-KB, I1-2/NFAT, or NF-KB/GAS). Similarly, other cell lines can be used to 
test reporter construct activity, such as HELA (epithelial), HUVEC (endothelial), Reh (B-cell), 
10 Saos-2 (osteoblast), HUVAC (aortic), or Cardiomyocyte. 

Example 32: High-Throughput Screening Assay for T-cell Activity. 

The following protocol is used to assess T-cell activity by identifying factors, and 

15 determining whether supernate containing a polypeptide of the invention proliferates and/or 
differentiates T-cells. T-cell activity is assessed using the GAS/SEAP/Neo construct produced in 
Example 31. Thus, factors that increase SEAP activity indicate the ability to activate the Jaks- 
STATS signal transduction pathway. The T-cell used in this assay is Jurkat T-cells (ATCC 
Accession No. TIB-152), although Molt-3 cells (ATCC Accession No. CRL-1552) and Molt-4 

20 cells (ATCC Accession No. CRL-1582) cells can also be used. 

Jurkat T-cells are lymphoblastic CD4+ Thl helper cells. In order to generate stable cell 
lines, approximately 2 million Jurkat cells are transfected with the GAS-SEAP/neo vector using 
DMRIE-C (Life TechnoIogies)(transfection procedure described below). The transfected cells are 
seeded to a density of approximately 20,000 cells per well and transfectants resistant to 1 mg/ml 

25 genticin selected. Resistant colonies are expanded and then tested for their response to increasing 
concentrations of interferon gamma. The dose response of a selected clone is demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 wells containing 200 
ul of cells. Thus, it is either scaled up, or performed in multiple to generate sufficient cells for 
multiple 96 well plates. Jurkat cells are maintained in RPMI + 10% serum with l%Pen-Strep. 

30 Combine 2.5 mis of OPTI-MEM (Life Technologies) with 10 ug of plasmid DNA in a T25 flask. 
Add 2.5 ml OPTI-MEM containing 50 ul of DMRIE-C and incubate at room temperature for 15-45 
mins. 

During the incubation period, count cell concentration, spin down the required number of 
cells (10 7 per transfection), and resuspend in OPTI-MEM to a final concentration of 10 7 cells/ml. 
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Then add 1ml of 1 x 10 7 cells in OPTI-MEM to T25 flask and incubate at 37 degree C for 6 hrs. 
After the incubation, add 10 ml of RPM1 + 15% serum. 

The Jurkat:GAS-SEAP stable reporter lines are maintained in RPMI + 10% serum, 1 
mg/ml Genticin, and 1% Pen-Strep. These cells are treated with supernatants containing 
5 polypeptide of the present invention or polypeptide of the present invention induced polypeptides 
as produced by the protocol described in Example 30. 

On the day of treatment with the supernatant, the cells should be washed and resuspended 
in fresh RPMI + 10% serum to a density of 500,000 cells per ml. The exact number of cells 
required will depend on the number of supernatants being screened. For one 96 well plate, 
10 approximately 10 million cells (for 10 plates, 100 million cells) are required. 

Transfer the cells to a triangular reservoir boat, in order to dispense the cells into a 96 well 
dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 200 ul of cells into each well 
(therefore adding 100, 000 cells per well). 

After all the plates have been seeded, 50 ul of the supernatants are transferred directly 
15 from the 96 well plate containing the supernatants into each well using a 12 channel pipette. In 
addition, a dose of exogenous interferon gamma (0.1, 1.0, 10 ng) is added to wells H9, H10, and 
HI 1 to serve as additional positive controls for the assay. 

The 96 well dishes containing Jurkat cells treated with supernatants are placed in an 
incubator for 48 hrs (note: this time is variable between 48-72 hrs). 35 ul samples from each well 
20 are then transferred to an opaque 96 well plate using a 12 channel pipette. The opaque plates 
should be covered (using sellophene covers) and stored at -20 degree C until SEAP assays are 
performed according to Example 36. The plates containing the remaining treated cells are placed 
at 4 degree C and serve as a source of material for repeating the assay on a specific well if desired. 

As a positive control, 100 Unit/ml interferon gamma can be used which is known to 
25 activate Jurkat T cells. Over 30 fold induction is typically observed in the positive control wells. 

The above protocol may be used in the generation of both transient, as well as, stable 
transfected cells, which would be apparent to those of skill in the art. 

30 

Example 33: High-Throughput Screening Assay Identifying Myeloid Activity 

The following protocol is used to assess myeloid activity of polypeptide of the present 
invention by determining whether polypeptide of the present invention proliferates and/or 
35 differentiates myeloid cells. Myeloid cell activity is assessed using the GAS/SEAP/Neo construct 

1825 



WO 02/102993 



PCT/US02/08123 



produced in Example 31. Thus, factors that increase SEAP activity indicate the ability to activate 
the Jaks-STATS signal transduction pathway. The myeloid cell used in this assay is U937, a pro- 
monocyte cell line, although TF-1, HL60, or KG1 can be used. 

To transiently transfect U937 cells with the GAS/SEAP/Neo construct produced in 
5 Example 31, a DEAE-Dextran method (Kharbanda et al., 1994, Cell Growth & Differentiation, 
5:259-265) is used. First, harvest 2xl0 7 U937 cells and wash with PBS. The U937 cells are 
usually grown in RPMI 1640 medium containing 10% heat-inactivated fetal bovine serum (FBS) 
supplemented with 100 units/ml penicillin and 100 mg/ml streptomycin. 

Next, suspend the cells in 1 ml of 20 mM Tris-HCl (pH 7.4) buffer containing 0.5 mg/ml 
10 DEAE-Dextran, 8 ug GAS-SEAP2 plasmid DNA, 140 mM NaCI, 5 mM KC1, 375 uM 
Na2HP04.7H20, 1 mM MgCl2, and 675 uM CaCl^ Incubate at 37 degrees C for 45 min. 

Wash the cells with RPMI 1640 medium containing 10% FBS and then resuspend in 10 ml 
complete medium and incubate at 37 degree C for 36 hr. 

The GAS-SEAP/U937 stable cells are obtained by growing the cells in 400 ug/ml G418. 
15 The G418-free medium is used for routine growth but every one to two months, the cells should be 
re-grown in 400 ug/ml G418 for couple of passages. 

s 

These cells are tested by harvesting 1x10 cells (this is enough for ten 96-well plates 
assay) and wash with PBS. Suspend the cells in 200 ml above described growth medium, with a 
final density of 5x10 s cells/ml. Plate 200 ul cells per well in the 96-well plate (or IxlO 5 
20 cells/well). 

Add 50 ul of the supernatant prepared by the protocol described in Example 30. Incubate 
at 37 degee C for 48 to 72 hr. As a positive control, 100 Unit/ml interferon gamma can be used 
which is known to activate U937 cells. Over 30 fold induction is typically observed in the positive 
control wells. SEAP assay the supernatant according to the protocol described in Example 36. 

25 

Example 34; High-Throughput Screening Assay Identifying Neuronal Activity. 

When cells undergo differentiation and proliferation, a group of genes are activated 
through many different signal transduction pathways. One of these genes, EGRl (early growth 
30 response gene 1), is induced in various tissues and cell types upon activation. The promoter of 
EGRl is responsible for such induction. Using the EGRl promoter linked to reporter molecules, 
activation of cells can be assessed by polypeptide of the present invention. 

Particularly, the following protocol is used to assess neuronal activity in PC12 cell lines. 
PCI 2 cells (rat phenochromocytoma cells) are known to proliferate and/or differentiate by 
35 activation with a number of mitogens, such as TPA (tetradecanoyl phorbol acetate), NGF (nerve 
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growth factor), and EGF (epidermal growth factor). The EGR1 gene expression is activated 
during this treatment. Thus, by stably transfecting PC12 cells with a construct containing an EGR 
promoter linked to SEAP reporter, activation of PC12 cells by polypeptide of the present 
invention can be assessed. 

5 The EGR/SEAP reporter construct can be assembled by the following protocol. The EGR- 

1 promoter sequence (-633 to +l)(Sakamoto K et aL, Oncogene 6:867-871 (1991)) can be PGR 
amplified from human genomic DNA using the following primers: 

5' GCGCTCGAGGGATGACAGCGATAGAACCCCGG-3 1 (SEQ ID NO: 6) 
5' GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3 , (SEQ ID NO: 7) 
10 Using the GAS:SEAP/Neo vector produced in Example 31, EGR1 amplified product can 

then be inserted into this vector. Linearize the GAS:SEAP/Neo vector using restriction enzymes 
Xhol/Hindlll, removing the GAS/SV40 stuffer. Restrict the EGR1 amplified product with these 
same enzymes. Ligate the vector and the EGR1 promoter. 

To prepare 96 well-plates for cell culture, two mis of a coating solution (1:30 dilution of 
15 collagen type I (Upstate Biotech Inc. Cat#08-1 15) in 30% ethanol (filter sterilized)) is added per 
one 10 cm plate or 50 ml per well of the 96- well plate, and allowed to air dry for 2 hr. 

PC12 cells are routinely grown in RPMI-1640 medium (Bio Whittaker) containing 10% 
horse serum (JRH BIOSCIENCES, Cat. # 12449-78P), 5% heat-inactivated fetal bovine serum 
(FBS) supplemented with 100 units/ml penicillin and 100 ug/ml streptomycin on a precoated 10 
20 cm tissue culture dish. One to four split is done every three to four days. Cells are removed from 
the plates by scraping and resuspended with pipetting up and down for more than 15 times. 

Transfect the EGR/SEAP/Neo construct into PC12 using the Lipofectamine protocol 
described in Example 30. EGR-SEAP/PCI2 stable cells are obtained by growing the cells in 300 
ug/ml G418. The G418-free medium is used for routine growth but every one to two months, the 
25 cells should be re-grown in 300 ug/ml G418 for couple of passages. 

To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% confluent is 
screened by removing the old medium. Wash the cells once with PBS (Phosphate buffered saline). 
Then starve the cells in low serum medium (RPMI-1640 containing 1% horse serum and 0.5% 
FBS with antibiotics) overnight. 
30 The next morning, remove the medium and wash the cells with PBS. Scrape off the cells 

from the plate, suspend the cells well in 2 ml low serum medium. Count the cell number and add 
more low serum medium to reach final cell density as 5x10^ cells/ml. 

Add 200 ul of the cell suspension to each well of 96-well plate (equivalent to IxlO 5 
cells/well). Add 50 ul supernatant produced by Example 30, 37 degree C for 48 to 72 hr. As a 
35 positive control, a growth factor known to activate PC12 cells through EGR can be used, such as 
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50 ng/ul of Neuronal Growth Factor (NGF). Over fifty-fold induction of SEAP is typically seen in 
the positive control wells. SEAP assay the supernatant according to Example 36. 

Example 35: High-Throughput Screening Assay for T-cell Activity 

NF-KB (Nuclear Factor KB) is a transcription factor activated by a wide variety of agents 
including the inflammatory cytokines IL-1 and TNF, CD30 and CD40, lymphotoxin-alpha and 
lymphotoxin-beta, by exposure to LPS or thrombin, and by expression of certain viral gene 
products. As a transcription factor, NF-KB regulates the expression of genes involved in immune 
cell activation, control of apoptosis (NF- KB appears to shield cells from apoptosis), B and T-cell 
development, anti-viral and antimicrobial responses, and multiple stress responses. 

In non-stimulated conditions, NF- KB is retained in the cytoplasm with I-KB (Inhibitor 
KB). However, upon stimulation, I- KB is phosphorylated and degraded, causing NF- KB to 
shuttle to the nucleus, thereby activating transcription of target genes. Target genes activated by 
NF- KB include EL-2, IL-6, GM-CSF, ICAM-1 and class 1 MHC. 

Due to its central role and ability to respond to a range of stimuli, reporter constructs 
utilizing the NF-KB promoter element are used to screen the supernatants produced in Example 
30. Activators or inhibitors of NF-KB would be useful in detecting, preventing, diagnosing, 
prognosticating, treating, and/or ameliorating diseases. For example, inhibitors of NF-KB could 
be used to treat those diseases related to the acute or chronic activation of NF-KB, such as 
rheumatoid arthritis. 

To construct a vector containing the NF-KB promoter element, a PGR based strategy is 
employed. The upstream primer contains four tandem copies of the NF-KB binding site 
(GGGGACTTTCCC) (SEQ ID NO: 8), 18 bp of sequence complementary to the 5' end of the 
SV40 early promoter sequence, and is flanked with an Xhol site: 

5 ' : GCGGGCTCG AGGGGACTTTCCCGGGG ACTTTCCGGGGACTTTCCGGGACTTT 
CCATCCTGCCATCTCAATTAG:3' (SEQ ID NO. 9) 

The downstream primer is complementary to the 3* end of the SV40 promoter and is 
flanked with a Hind III site: 

5 ' : GCGG C A AGCTTTTTGC AAAGCCT AGGC: 3 ' (SEQ ID NO: 4) 
PCR amplification is performed using the SV40 promoter template present in the pB- 
galipromoter plasmid obtained from Clontech. The resulting PCR fragment is digested with Xhol 
and Hind m and subcloned into BLSK2-. (Stratagene) Sequencing with the T7 and T3 primers 
confirms the insert contains the following sequence: 
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5 * :CTCGA(XK3G ACITTCCCGGGGA 
TGCCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCC 

AACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCT 

CAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCi 1 1 1 1 
5 TGGAGGCCTAGGCTTTTGC AAAAAGCTT: 3' (SEQ ID NO: 10) 

Next, replace the SV40 minimal promoter element present in the pSEAP2-promoter 
plasmid (Clontech) with this NF-KB/SV40 fragment using Xhol and HindHI. However, this 
vector does not contain a neomycin resistance gene, and therefore, is not preferred for mammalian 
expression systems. 

10 In order to generate stable mammalian cell lines, the NF-KB/SV40/SEAP cassette is 

removed from the above NF-KB/SEAP vector using restriction enzymes Sail and NotI, and 
inserted into a vector containing neomycin resistance. Particularly, the NF-KB/SV40/SEAP 
cassette was inserted into pGFP-i (Clontech), replacing the GFP gene, after restricting pGFP-1 
with Sail and NotI. 

15 Once NF-KB/SV40/SEAP/Neo vector is created, stable Jurkat T-cells are created and 

maintained according to the protocol described in Example 32. Similarly, the method for assaying 
supematants with these stable Jurkat T-cells is also described in Example 32. As a positive 
control, exogenous TNF alpha (0.1,1, 10 ng) is added to wells H9, H10, and Hll, with a 5-10 fold 
activation typically observed. 



20 



Example 36: Assay for SEAP Activity 



As a reporter molecule for the assays described in Examples 32-35, SEAP activity is 
assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the following general 
25 procedure. The Tropix Phospho-light Kit supplies the Dilution, Assay, and Reaction Buffers used 
below. 

Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 ul of 2.5x dilution buffer 
into Optiplates containing 35 u! of a supernatant. Seal the plates with a plastic sealer and incubate 
at 65 degree C for 30 min. Separate the Optiplates to avoid uneven heating. 

30 Cool the samples to room temperature for 15 minutes. Empty the dispenser and prime 

with the Assay Buffer. Add 50 ml Assay Buffer and incubate at room temperature 5 min. Empty 
the dispenser and prime with the Reaction Buffer (see the Table below). Add 50 ul Reaction 
Buffer and incubate at room temperature for 20 minutes. Since the intensity of the 
chemiluminescent signal is time dependent, and it takes about 10 minutes to read 5 plates on a 

35 luminometer, thus one should treat 5 plates at each time and start the second set 10 minutes later. 
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Read the relative light unit in the luminometer. Set H12 as blank, and print the results. 
An increase in chemiluminescence indicates reporter activity. 

Reaction Buffer Formulation: 



#of plates 


Rxn buffer diluent (ml) 


CSPD (ml) 


10 


60 


3 


11 


65 


3.25 


12 


70 


3.5 


13 


75 


3.75 


14 


80 


4 


15 


85 


4.25 


16 


90 


4.5 


17 


95 


4.75 


18 


100 


5 


19 


105 


5.25 


20 


no 


5.5 


21 


115 


5.75 


22 


120 


6 


23 


125 


6.25 


24 


130 


6.5 


25 


135 


6.75 


26 


140 


7 


27 


145 


7.25 


28 


150 


7.5 


29 


155 


7.75 


30 


160 


8 


31 


165 


8.25 


32 


170 


8.5 


33 


175 


8.75 


34 


180 


9 


35 


185 


9.25 


36 


190 


9.5 


37 


195 


9.75 


38 


200 


10 


39 


205 


10.25 


40 


210 


10.5 


41 


215 


10.75 


42 


220 


11 


43 


225 


11.25 


44 


230 


11.5 


45 


235 


11.75 


46 


240 


12 


47 


245 


12.25 


48 


250 


12.5 


49 


255 


12.75 


50 


260 


13 
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Example 37: High-Throughput Screening Assay Identifying Changes in Small 
Molecule Concentration and Membrane Permeability 

Binding of a ligand to a receptor is known to alter intracellular levels of small molecules, 
5 such as calcium, potassium, sodium, and pH, as well as alter membrane potential. These 
alterations can be measured in an assay to identify supernatants which bind to receptors of a 
particular cell. Although the following protocol describes an assay for calcium, this protocol can 
easily be modified to detect changes in potassium, sodium, pH, membrane potential, or any other 
small molecule which is detectable by a fluorescent probe. 
10 The following assay uses Fluorornetric Imaging Plate Reader ("FLIPR") to measure 

changes in fluorescent molecules (Molecular Probes) that bind small molecules. Clearly, any 
fluorescent molecule detecting a small molecule can be used instead of the calcium fluorescent 
molecule, fluo-4 (Molecular Probes, Inc.; catalog no. F-14202), used here. 

For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star black 96-well 
15 plate with clear bottom. The plate is incubated in a C0 2 incubator for 20 hours. The adherent cells 
are washed two times in Biotek washer with 200 ul of HBSS (Hank's Balanced Salt Solution) 
leaving 100 ul of buffer after the final wash. 

A stock solution of 1 mg/ml fluo-4 is made in 10% pluronic acid DMSO. To load the 
cells with fluo-4, 50 ul of 12 ug/ml fluo-4 is added to each well. The plate is incubated at 37 
20 degrees C in a C0 2 incubator for 60 min. The plate is washed four times in the Biotek washer with 
HBSS leaving 100 ul of buffer. 

For non-adherent cells, the cells are spun down from culture media. Cells are re- 
suspended to 2-5xl0 6 cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml fluo^l solution 
in 10% pluronic acid DMSO is added to each ml of cell suspension. The tube is then placed in a 
25 37 degrees C water bath for 30-60 min. The cells are washed twice with HBSS, resuspended to 
IxlO 6 cells/ml, and dispensed into a microplate, 100 ul/well. The plate is centrifuged at 1000 rpm 
for 5 min. The plate is then washed once in Deniey Cell Wash with 200 ul, followed by an 
aspiration step to 100 ul final volume. 

For a non-cell based assay, each well contains a fluorescent molecule, such as fluo-4 . The 
30 supernatant is added to the well, and a change in fluorescence is detected. 

To measure the fluorescence of intracellular calcium, the FLIPR is set for the following 
parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 second; (3) Camera F/stop 
is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm; and (6) Sample addition is 50 ul. 
Increased emission at 530 nm indicates an extracellular signaling event caused by the a molecule, 
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either polypeptide of the present invention or a molecule induced by polypeptide of the present 
invention, which has resulted in an increase in the intracellular Ca ++ concentration. 

Example 38: High-Throughput Screening Assay Identifying Tyrosine Kinase Activity 

5 

The Protein Tyrosine Kinases (PTK) represent a diverse group of transmembrane and 
cytoplasmic kinases. Within the Receptor Protein Tyrosine Kinase RPTK) group are receptors for 
a range of mitogenic and metabolic growth factors including the PDGF, FGF, EGF, NGF, HGF 
and Insulin receptor subfamilies. In addition there are a large family of RPTKs for which the 
10 corresponding ligand is unknown. Ligands for RPTKs include mainly secreted small proteins, but 
also membrane-bound and extracellular matrix proteins. 

Activation of RPTK by ligands involves ligand-mediated receptor dimerization, resulting 
in transphosphorylation of the receptor subunits and activation of the cytoplasmic tyrosine kinases. 
The cytoplasmic tyrosine kinases include receptor associated tyrosine kinases of the src-family 
1 5 (e.g., src, yes, Ick, lyn, fyn) and non-receptor linked and cytosolic protein tyrosine kinases, such as 
the Jak family, members of which mediate signal transduction triggered by the cytokine 
superfamily of receptors (e.g., the Interleukins, Interferons, GM-CSF, and Leptin). 

Because of the wide range of known factors capable of stimulating tyrosine kinase 
activity, identifying whether polypeptide of the present invention or a molecule induced by 
20 polypeptide of the present invention is capable of activating tyrosine kinase signal transduction 
pathways is of interest. Therefore, the following protocol is designed to identify such molecules 
capable of activating the tyrosine kinase signal transduction pathways. 

Seed target cells (e.g., primary keratinocytes) at a density of approximately 25,000 cells 
per well in a 96 well Loprodyne Silent Screen Plates purchased from Nalge Nunc (Naperville, IL). 
25 The plates are sterilized with two 30 minute rinses with 100% ethanol, rinsed with water and dried 
overnight. Some plates are coated for 2 hr with 100 ml of cell culture grade type I collagen (50 
mg/ml), gelatin (2%) or polylysine (50 mg/ml), all of which can be purchased from Sigma 
Chemicals (St. Louis, MO) or 10% Matrigel purchased from Becton Dickinson (Bedford,MA), or 
calf serum, rinsed with PBS and stored at 4 degree C. Cell growth on these plates is assayed by 
30 seeding 5,000 cells/well in growth medium and indirect quantitation of cell number through use of 
alamarBlue as described by the manufacturer Alamar Biosciences, Inc. (Sacramento, CA) after 48 
hr. Falcon plate covers #3071 from Becton Dickinson (Bedford,MA) are used to cover the 
Loprodyne Silent Screen Plates. Falcon Microtest III cell culture plates can also be used in some 
proliferation experiments. 
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To prepare extracts, A431 cells are seeded onto the nylon membranes of Loprodyne plates 
(20,000/200ml/well) and cultured overnight in complete medium. Cells are quiesced by 
incubation in serum-free basal medium for 24 hr. After 5-20 minutes treatment with EGF 
(60ng/ml) or 50 ul of the supernatant produced in Example 30, the medium was removed and 100 
5 ml of extraction buffer ((20 mM HEPES pH 7.5, 0.15 M NaCl, 1% Triton X-100, 0.1% SDS, 2 
mM Na3V04, 2 mM Na4P207 and a cocktail of protease inhibitors (# 1836170) obtained from 
Boeheringer Mannheim (Indianapolis, IN)) is added to each well and the plate is shaken on a 
rotating shaker for 5 minutes at 4°C. The plate is then placed in a vacuum transfer manifold and 
the extract filtered through the 0.45 mm membrane bottoms of each well using house vacuum. 
10 Extracts are collected in a 96-well catch/assay plate in the bottom of the vacuum manifold and 
immediately placed on ice. To obtain extracts clarified by centrifugation, the content of each well, 
after detergent solubilization for 5 minutes, is removed and centrifuged for 15 minutes at 4 degree 
C at 16,000 x g. 

Test the filtered extracts for levels of tyrosine kinase activity. Although many methods of 
15 detecting tyrosine kinase activity are known, one method is described here. 

Generally, the tyrosine kinase activity of a supernatant is evaluated by determining its 
ability to phosphorylate a tyrosine residue on a specific substrate (a biotinylated peptide). 
Biotinylated peptides that can be used for this purpose include PSK1 (corresponding to amino 
acids 6-20 of the cell division kinase cdc2-p34) and PSK2 (corresponding to amino acids 1-17 of 
20 gastrin). Both peptides are substrates for a range of tyrosine kinases and are available from 
Boehringer Mannheim. 

The tyrosine kinase reaction is set up by adding the following components in order. First, 
add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg 2 + (5mM ATP/50mM MgCl2), then 
lOul of 5x Assay Buffer (40mM imidazole hydrochloride, pH7.3, 40 mM beta-glycerophosphate, 
25 ImM EGTA, lOOmM MgCl 2 , 5 mM MnCl 2 , 0.5 mg/ml BSA), then 5ul of Sodium 
Vanadate(lmM), and then 5ul of water. Mix the components gently and preincubate the reaction 
mix at 30 degree C for 2 min. Initial the reaction by adding lOul of the control enzyme or the 
filtered supernatant. 

The tyrosine kinase assay reaction is then terminated by adding 10 ul of 120mm EDTA 
30 and place the reactions on ice. 

Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction mixture to a 
microtiter plate (MTP) module and incubating at 37 degree C for 20 min. This allows the 
streptavidin coated 96 well plate to associate with the biotinylated peptide. Wash the MTP module 
with 300ul/well of PBS four times. Next add 75 ul of anti-phospotyrosine antibody conjugated to 
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horse radish peroxidase(anti-P-Tyr-POD(0.5u/ml)) to each well and incubate at 37 degree C for 

one hour. Wash the well as above. 

Next add lOOul of peroxidase substrate solution (Boehringer Mannheim) and incubate at 
room temperature for at least 5 mins (up to 30 min). Measure the absorbance of the sample at 405 
nm by using ELISA reader. The level of bound peroxidase activity is quantitated using an ELISA 
reader and reflects the level of tyrosine kinase activity. 

Example 39: High-Throughput Screening Assay Identifying Phosphorylation Activity 

As a potential alternative and/or complement to the assay of protein tyrosine kinase 
activity described in Example 38, an assay which detects activation (phosphorylation) of major 
intracellular signal transduction intermediates can also be used. For example, as described below 
one particular assay can detect tyrosine phosphorylation of the Erk-1 and Erk-2 kinases. However, 
phosphorylation of other molecules, such as Raf, JNK, P 38 MAP, Map kinase kinase (MEK), 
MEK kinase, Src, Muscle specific kinase (MuSK), IRAK, Tec, and Janus, as well as any other 
phosphoserine, phosphotyrosine, or phosphothreonine molecule, can be detected by substituting 
these molecules for Erk-1 or Erk-2 in the following assay. 

Specifically, assay plates are made by coating the wells of a 96-well ELISA plate with 
0.1ml of protein G (lug/ml) for 2 hr at room temp, (RT). The plates are then rinsed with PBS and 
blocked with 3% BSA/PBS for 1 hr at RT. The protein G plates are then treated with 2 
commercial monoclonal antibodies (lOOng/well) against Erk-1 and Erk-2 (1 hr at RT) (Santa Cruz 
Biotechnology). (To detect other molecules, this step can easily be modified by substituting a 
monoclonal antibody detecting any of the above described molecules.) After 3-5 rinses with PBS, 
the plates are stored at 4 degree C until use. 

A431 cells are seeded at 20,000/well in a 96-well Loprodyne filterplate and cultured 
overnight in growth medium The cells are then starved for 48 hr in basal medium (DMEM) and 
then treated with EGF (6ng/well) or 50 ul of the supematants obtained in Example 30 for 5-20 
minutes. The cells are then solubilized and extracts filtered directly into the assay plate. 

After incubation with the extract for 1 hr at RT, the wells are again rinsed. As a positive 
control, a commercial preparation of MAP kinase (lOng/well) is used in place of A431 extract. 
Plates are then treated with a commercial polyclonal (rabbit) antibody (lug/ml) which specifically 
recognizes the phosphorylated epitope of the Erk-1 and Erk-2 kinases (1 hr at RT). This antibody 
is biotinylated by standard procedures. The bound polyclonal antibody is then quantitated by 
successive incubations with Europium-streptavidin and Europium fluorescence enhancing reagent 
in the Wallac DELFIA instrument (time-resolved fluorescence). An increased fluorescent signal 
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over background indicates a phosphorylation by polypeptide of the present invention or a molecule 
induced by polypeptide of the present invention. 

Example 40: Assay for the Stimulation of Bone Marrow CD34+ Cell Proliferation 

5 

This assay is based on the ability of human CD34+ to proliferate in the presence of 
hematopoietic growth factors and evaluates the ability of isolated polypeptides expressed in 
mammalian cells to stimulate proliferation of CD34+ cells. 

It has been previously shown that most mature precursors will respond to only a single 

10 signal. More immature precursors require at least two signals to respond. Therefore, to test the 
effect of polypeptides on hematopoietic activity of a wide range of progenitor cells, the assay 
contains a given polypeptide in the presence or absence of other hematopoietic growth factors. 
Isolated cells are cultured for 5 days in the presence of Stem Cell Factor (SCF) in combination 
with tested sample. SCF alone has a very limited effect on the proliferation of bone marrow (BM) 

15 cells, acting in such conditions only as a "survival" factor. However, combined with any factor 
exhibiting stimulatory effect on these cells (e.g., IL-3), SCF will cause a synergistic effect. 
Therefore, if the tested polypeptide has a stimulatory effect on hematopoietic progenitors, such 
activity can be easily detected. Since normal BM cells have a low level of cycling cells, it is likely 
that any inhibitory effect of a given polypeptide, or agonists or antagonists thereof, might not be 

20 detected. Accordingly, assays for an inhibitory effect on progenitors is preferably tested in cells 
that are first subjected to in vitro stimulation with SCF+EL+3, and then contacted with the 
compound that is being evaluated for inhibition of such induced proliferation. 

Briefly, CD34+ cells are isolated using methods known in the art. The cells are thawed 
and resuspended in medium (QBSF 60 serum-free medium with 1% L-glutamine (500ml) Quality 

25 Biological, Inc., Gaithersburg, MD Cat# 160-204-101). After several gentle centrifugation steps at 
200 x g, cells are allowed to rest for one hour. The cell count is adjusted to 2.5 x 10 5 cells/ml. 
During this time, 100 \i\ of sterile water is added to the peripheral wells of a 96-well plate. The 
cytokines that can be tested with a given polypeptide in this assay is rhSCF (R&D Systems, 
Minneapolis, MN, Cat# 255-SC) at 50 ng/ml alone and in combination with rhSCF and rhIL-3 

30 (R&D Systems, Minneapolis, MN, Cat# 203-ML) at 30 ng/ml. After one hour, 10 \i\ of prepared 
cytokines, 50 \x\ of the supernatants prepared in Example 30 (supernatants at 1:2 dilution = 50 jil) 
and 20 \x\ of diluted cells are added to the media which is already present in the wells to allow for a 
final total volume of 100 uX The plates are then placed in a 37°C/5% C0 2 incubator for five days. 
Eighteen hours before the assay is harvested, 0.5 u;Ci/well of [3H] Thymidine is added in a 

35 10 u.1 volume to each well to determine the proliferation rate. The experiment is terminated by 
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harvesting the cells from each 96-well plate to a filtermat using the Tomtec Harvester 96. After 
harvesting, the filtermats are dried, trimmed and placed into OmniFilter assemblies consisting of 
one OmniFilter plate and one OmniFilter Tray. 60 |Jil Microscint is added to each well and the 
plate sealed with TopSeal-A press-on sealing film A bar code 15 sticker is affixed to the first plate 
5 for counting. The sealed plates are then loaded and the level of radioactivity determined via the 
Packard Top Count and the printed data collected for analysis. The level of radioactivity reflects 
the amount of cell proliferation. 

The studies described in this example test the activity of a given polypeptide to stimulate 
bone marrow CD34+ cell proliferation. One skilled in the art could easily modify the exemplified 

10 studies to test the activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
antagonists and fragments and variants thereof. As a nonlimiting example, potential antagonists 
tested in this assay would be expected to inhibit cell proliferation in the presence of cytokines 
and/or to increase the inhibition of cell proliferation in the presence of cytokines and a given 
polypeptide. In contrast, potential agonists tested in this assay would be expected to enhance cell 

15 proliferation and/or to decrease the inhibition of cell proliferation in the presence of cytokines and 
a given polypeptide. 

The ability of a gene to stimulate the proliferation of bone marrow CD34+ cells indicates 
that polynucleotides and polypeptides corresponding to the gene are useful for the detection, 
prevention, diagnosis, prognostication, treatment, and/or amelioration of disorders affecting the 
20 immune system and hematopoiesis. Representative uses are described in the "Immune Activity" 
and "Infectious Disease" sections above, and elsewhere herein. 

Example 41: Assay for Extracellular Matrix Enhanced Cell Response (EMECR) 

25 The objective of the Extracellular Matrix Enhanced Cell Response (EMECR) assay is to 

identify gene products (e.g., isolated polypeptides) that act on the hematopoietic stem cells in the 
context of the extracellular matrix (ECM) induced signal. 

Cells respond to the regulatory factors in the context of signal(s) received from the 
surrounding microenvironment. For example, fibroblasts, and endothelial and epithelial stem cells 

30 fail to replicate in the absence of signals from the ECM. Hematopoietic stem cells can undergo 
self-renewal in the bone marrow, but not in in vitro suspension culture. The ability of stem cells 
to undergo self-renewal in vitro is dependent upon their interaction with the stromal cells and the 
ECM protein fibronectin (fn). Adhesion of cells to fn is mediated by the a 5 $ x and ct4.P1 integrin 
receptors, which are expressed by human and mouse hematopoietic stem cells. The factor(s) 

35 which integrate with the ECM environment and are responsible for stimulating stem cell self- 
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renewal havea not yet been identified. Discovery of such factors should be of great interest in 
gene therapy and bone marrow transplant applications 

Briefly, polystyrene, non tissue culture treated, 96-weIl plates are coated with fh fragment 
at a coating concentration of 0.2 \igt cm 2 . Mouse bone marrow cells are plated (1,000 cells/well ) 
5 in 0.2 ml of serum-free medium. Cells cultured in the presence of IL-3 ( 5 ng/ml ) + SCF ( 50 
ng/ml ) would serve as the positive control, conditions under which little self-renewal but 
pronounced differentiation of the stem cells is to be expected. Gene products of the invention 
(e.g., including, but not limited to, polynucleotides and polypeptides of the present invention, and 
supernatants produced in Example 30), are tested with appropriate negative controls in the 

10 presence and absence of SCF(5.0 ng/ml), where test factor supernatants represent 10% of the total 
assay volume. The plated cells are then allowed to grow by incubating in a low oxygen 
environment ( 5% C0 2 , 7% 0 2 , and 88% N 2 ) tissue culture incubator for 7 days. The number of 
proliferating cells within the wells is then quantitated by measuring thymidine incorporation into 
cellular DNA. Verification of the positive hits in the assay will require phenotypic 

15 characterization of the cells, which can be accomplished by scaling up of the culture system and 
using appropriate antibody reagents against cell surface antigens and FACScan. 

One skilled in the art could easily modify the exemplified studies to test the activity of 
polynucleotides (e.g., gene therapy), antibodies, agonists, and/or antagonists and fragments and 
variants thereof. 

20 If a particular polypeptide of the present invention is found to be a stimulator of 

hematopoietic progenitors, polynucleotides and polypeptides corresponding to the gene encoding 
said polypeptide may be useful for the detection, prevention, diagnosis, prognostication, treatment, 
and/or amelioration of disorders affecting the immune system and hematopoiesis. Representative 
uses are described in the "Immune Activity" and "Infectious Disease" sections above, and 

25 elsewhere herein. The gene product may also be useful in the expansion of stem cells and 
committed progenitors of various blood lineages, and in the differentiation and/or proliferation of 
various cell types. 

Additionally, the polynucleotides and/or polypeptides of the gene of interest and/or 
agonists and/or antagonists thereof, may also be employed to inhibit the proliferation and 
30 differentiation of hematopoietic cells and therefore may be employed to protect bone marrow stem 
cells from chemotherapeutic agents during chemotherapy. This antiproliferative effect may allow 
administration of higher doses of chemotherapeutic agents and, therefore, more effective 
chemotherapeutic treatment. 

Moreover, polynucleotides and polypeptides corresponding to the gene of interest may 
35 also be useful for the detection, prevention, diagnosis, prognostication, treat, and/or amelioration 
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of hematopoietic related disorders such as, for example, anemia, pancytopenia, leukopenia, 
thrombocytopenia or leukemia since stromal cells are important in the production of cells of 
hematopoietic lineages. The uses include bone marrow cell ex-vivo culture, bone marrow 
transplantation, bone marrow reconstitution, radiotherapy or chemotherapy of neoplasia. 

5 

Example 42: Human Dermal Fibroblast and Aortic Smooth Muscle Cell Proliferation 

The polypeptide of interest is added to cultures of normal human dermal fibroblasts 
(NHDF) and human aortic smooth muscle cells (AoSMC) and two co-assays are performed with 

10 each sample. The first assay examines the effect of the polypeptide of interest on the proliferation 
of normal human dermal fibroblasts (NHDF) or aortic smooth muscle cells (AoSMC). Aberrant 
growth of fibroblasts or smooth muscle cells is a part of several pathological processes, including 
fibrosis, and restenosis. The second assay examines IL6 production by both NHDF and SMC. IL6 
production is an indication of functional activation. Activated cells will have increased production 

15 of a number of cytokines and other factors, which can result in a proinflammatory or 
immunomodulatory outcome. Assays are run with and without co-TNFa stimulation, in order to 
check for costimulatory or inhibitory activity. 

Briefly, on day 1, 96-weLl black plates are set up with 1000 cells/well (NHDF) or 2000 
cells/well (AoSMC) in 100 \x\ culture media. NHDF culture media contains: Clonetics FB basal 

20 media, lmg/ml hFGF, 5mg/ml insulin, 50mg/ml gentamycin, 2%FBS, while AoSMC culture 
media contains Clonetics SM basal media, 0.5 ug/ml hEGF, 5mg/ml insulin, ljig/ml hFGF, 
50mg/ml gentamycin, 50 ^ig/ml Amphotericin B, 5%FBS. After incubation at 37°C for at least 4-5 
hours culture media is aspirated and replaced with growth arrest media. Growth arrest media for 
NHDF contains fibroblast basal media, 50mg/ml gentamycin, 2% FBS, while growth arrest media 

25 for AoSMC contains SM basal media, 50mg/ml gentamycin, 50/ig/ml Amphotericin B, 0.4% FBS. 
Incubate at 37 °C until day 2. 

On day 2, serial dilutions and templates of the polypeptide of interest are designed such 
that they always include media controls and known-protein controls. For both stimulation and 
inhibition experiments, proteins are diluted in growth arrest media. For inhibition experiments, 

30 TNFa is added to a final concentration of 2ng/ml (NHDF) or 5ng/ml (AoSMC). Add 1/3 vol 
media containing controls or polypeptides of the present invention and incubate at 37 degrees 
C/5%C0 2 until day 5. 

Transfer 60/il from each well to another labeled 96-well plate, cover with a plate-sealer, 
and store at 4 degrees C until Day 6 (for 1L6 ELISA). To the remaining 100 /xl in the cell culture 
35 plate, aseptically add Alamar Blue in an amount equal to 10% of the culture volume (lOjil). 
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Return plates to incubator for 3 to 4 hours. Then measure fluorescence with excitation at 530nm 
and emission at 590nm using the CytoFluor. This yields the growth stimulation/inhibition data. 

On day 5, the IL6 ELISA is performed by coating a 96 well plate with 50-100 ul/well of 
Anti-Human IL6 Monoclonal antibody diluted in PBS, pH 7.4, incubate ON at room temperature. 
5 On day 6, empty the plates into the sink and blot on paper towels. Prepare Assay Buffer 

containing PBS with 4% BSA. Block the plates with 200 uj/well of Pierce Super Block blocking 
buffer in PBS for 1-2 hr and then wash plates with wash buffer (PBS, 0.05% Tween-20). Blot 
plates on paper towels. Then add 50 uJ/well of diluted Anti-Human IL-6 Monoclonal, Biotin- 
labeled antibody at 0.50 mg/ml. Make dilutions of IL-6 stock in media (30, 10, 3, 1, 0.3, 0 ng/ml). 
10 Add duplicate samples to top row of plate. Cover the plates and incubate for 2 hours at RT on 
shaker. 

Plates are washed with wash buffer and blotted on paper towels. Dilute EU-labeled 
Streptavidin 1: 1000 in Assay buffer, and add 100 jil/well. Cover the plate and incubate 1 h at RT. 
Plates are again washed with wash buffer and blotted on paper towels. 
15 Add 100 jil/wel! of Enhancement Solution. Shake for 5 minutes. Read the plate on the 

Wallac DELFIA Fluorometer. Readings from triplicate samples in each assay were tabulated and 
averaged. 

A positive result in this assay suggests AoSMC cell proliferation and that the polypeptide 
of the present invention may be involved in dermal fibroblast proliferation and/or smooth muscle 

20 cell proliferation. A positive result also suggests many potential uses of polypeptides, 
polynucleotides, agonists and/or antagonists of the polynucleotide/polypeptide of the present 
invention which gives a positive result. For example, inflammation and immune responses, wound 
healing, and angiogenesis, as detailed throughout this specification. Particularly, polypeptides of 
the present invention and polynucleotides of the present invention may be used in wound healing 

25 and dermal regeneration, as well as the promotion of vasculogenesis, both of the blood vessels and 
lymphatics. The growth of vessels can be used in the treatment of, for example, cardiovascular 
diseases. Additionally, antagonists of polypeptides and polynucleotides of the invention may be 
useful in treating diseases, disorders, and/or conditions which involve angiogenesis by acting as an 
anti-vascular agent (e.g., anti-angiogenesis). These diseases, disorders, and/or conditions are 

30 known in the art and/or are described herein, such as, for example, malignancies, solid tumors, 
benign tumors, for example hemangiomas, acoustic neuromas, neurofibromas, trachomas, and 
pyogenic granulomas; artheroscleric plaques; ocular angiogenic diseases, for example, diabetic 
retinopathy, retinopathy of prematurity, macular degeneration, corneal graft rejection, neovascular 
glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, uvietis and Pterygia (abnormal blood 

35 vessel growth) of the eye; rheumatoid arthritis; psoriasis; delayed wound healing; endometriosis; 
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vasculogenesis; granulations; hypertrophic scars (keloids); nonunion fractures; scleroderma; 
trachoma; vascular adhesions; myocardial angiogenesis; coronary collaterals; cerebral collaterals; 
arteriovenous malformations; ischemic limb angiogenesis; Osier-Webber Syndrome; plaque 
neovascularization; telangiectasia; hemophiliac joints; angiofibroma; fibromuscular dysplasia; 
5 wound granulation; Crohn's disease; and atherosclerosis. Moreover, antagonists of polypeptides 
and polynucleotides of the invention may be useful in treating anti-hyperproliferative diseases 
and/or anti-inflammatory known in the art and/or described herein. 

One skilled in the art could easily modify the exemplified studies to test the activity of 
polynucleotides (e.g., gene therapy), antibodies, agonists, and/or antagonists and fragments and 
10 variants thereof. 

Example 43: Cellular Adhesion Molecule (CAM) Expression on Endothelial Cells 

15 The recruitment of lymphocytes to areas of inflammation and angiogenesis involves 

specific receptor-ligand interactions between cell surface adhesion molecules (CAMs) on 
lymphocytes and the vascular endothelium. The adhesion process, in both normal and 
pathological settings, follows a multi-step cascade that involves intercellular adhesion molecule-1 
(ICAM-1), vascular cell adhesion molecule-1 (VCAM-1), and endothelial leukocyte adhesion 

20 molecule-1 (E-selectin) expression on endothelial cells (EC). The expression of these molecules 
and others on the vascular endothelium determines the efficiency with which leukocytes may 
adhere to the local vasculature and extravasate into the local tissue during the development of an 
inflammatory response. The local concentration of cytokines and growth factor participate in the 
modulation of the expression of these CAMs. 

25 Briefly, endothelial cells (e.g., Human Umbilical Vein Endothelial cells (HUVECs)) are 

grown in a standard 96 well plate to confluence, growth medium is removed from the cells and 
replaced with 100 f*l of 199 Medium (10% fetal bovine serum (FBS)). Samples for testing and 
positive or negative controls are added to the plate in triplicate (in 10 \i\ volumes). Plates are then 
incubated at 37°C for either 5 h (selectin and integrin expression) or 24 h (integrin expression 

30 only). Plates are aspirated to remove medium and 100 pt\ of 0.1% paraformaIdehyde-PBS(with 
Ca++ and Mg++) is added to each well. Plates are held at 4°C for 30 min. Fixative is removed 
from the wells and wells are washed IX with PBS(+Ca,Mg) + 0.5% BSA and drained. 10 jil of 
diluted primary antibody is added to the test and control wells. Anti-ICAM-l-Biotin, Anti- 
VCAM-l-Biotin and Anti-E-selectin-Biotin are used at a concentration of 10 jzg/ml (1:10 dilution 

35 of 0.1 mg/ml stock antibody). Cells are incubated at 37°C for 30 min. in a humidified 



3840 



WO 02/102993 



PCT/US02/08123 



environment. Wells are washed three times with PBS(+Ca,Mg) + 0.5% BSA. 20 /il of diluted 
ExtrAvidin-Alkaline Phosphatase (1:5,000 dilution, referred to herein as the working dilution) are 
added to each well and incubated at 37°C for 30 min. Wells are washed three times with 
PBS(+Ca,Mg)+0.5% BSA. Dissolve 1 tablet of p-Nitrophenol Phosphate pNPP per 5 ml of 
5 glycine buffer (pH 10.4). 100 pA of pNPP substrate in glycine buffer is added to each test well. 
Standard wells in triplicate are prepared from the working dilution of the ExtrAvidin-Alkaline 
Phosphotase in glycine buffer: 1:5,000 (10°) > 10"° 3 > 10 l > 10' 1 5 . 5 /il of each dilution is added to 
triplicate wells and the resulting AP content in each well is 5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 
100 \i\ of pNNP reagent is then added to each of the standard wells. The plate is incubated at 37°C 
10 for 4h. A volume of 50 \i\ of 3M NaOH is added to all wells. The plate is read on a plate reader at 
405 nm using the background subtraction option on blank wells filled with glycine buffer only. 
Additionally, the template is set up to indicate the concentration of AP-conjugate in each standard 
well [ 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results are indicated as amount of bound AP-conjugate 
in each sample. 

15 

Example 44: Alomar Blue Endothelial Cells Proliferation Assay 

This assay may be used to quantitatively determine protein mediated inhibition of bFGF- 
induced proliferation of Bovine Lymphatic Endothelial Cells (LECs), Bovine Aortic Endothelial 

20 Cells (BAECs) or Human Microvascular Uterine Myometrial Cells (UTMECs). This assay 
incorporates a fluorometric growth indicator based on detection of metabolic activity. A standard 
Alamar Blue Proliferation Assay is prepared in EGM-2MV with 10 ng /ml of bFGF added as a 
source of endothelial cell stimulation. This assay may be used with a variety of endothelial cells 
with slight changes in growth medium and cell concentration. Dilutions of the protein batches to 

25 be tested are diluted as appropriate. Serum-free medium (GIBCO SFM) without bFGF is used as a 
non-stimulated control and Angiostatin or TSP-1 are included as a known inhibitory controls. 

Briefly, LEC, BAECs or UTMECs are seeded in growth media at a density of 5000 to 
2000 ceils/well in a 96 well plate and placed at 37 degreesC overnight. After the overnight 
incubation of the cells, the growth media is removed and replaced with GIBCO EC-SFM. The 

30 cells are treated with the appropriate dilutions of the protein of interest or control protein sample(s) 
(prepared in SFM ) in triplicate wells with additional bFGF to a concentration of 10 ng/ ml. Once 
the cells have been treated with the samples, the plate(s) is/are placed back in the 37° C incubator 
for three days. After three days 10 ml of stock alamar blue (Biosource Cat# DAL1 100) is added to 
each well and the plate(s) is/are placed back in the 37°C incubator for four hours. The plate(s) are 
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then read at 530nm excitation and 590nm emission using the CytoFluor fluorescence reader. 
Direct output is recorded in relative fluorescence units. 

Alamar blue is an oxidation-reduction indicator that both fluoresces and changes color in 
response to chemical reduction of growth medium resulting from cell growth. As cells grow in 
culture, innate metabolic activity results in a chemical reduction of the immediate surrounding 
environment. Reduction related to growth causes the indicator to change from oxidized (non- 
fluorescent blue) form to reduced (fluorescent red) form (i.e., stimulated proliferation will produce 
a stronger signal and inhibited proliferation will produce a weaker signal and the total signal is 
proportional to the total number of cells as well as their metabolic activity). The background level 
of activity is observed with the starvation medium alone. This is compared to the output observed 
from the positive control samples (bFGF in growth medium) and protein dilutions. 

Example 45: Detection of Inhibition of a Mixed Lymphocyte Reaction 

This assay can be used to detect and evaluate inhibition of a Mixed Lymphocyte Reaction 
(MLR) by gene products (e.g., isolated polypeptides). Inhibition of a MLR may be due to a direct 
effect on cell proliferation and viability, modulation of costimulatory molecules on interacting 
cells, modulation of adhesiveness between lymphocytes and accessory cells, or modulation of 
cytokine production by accessory cells. Multiple cells may be targeted by these polypeptides since 
the peripheral blood mononuclear fraction used in this assay includes T, B and natural killer 
lymphocytes, as well as monocytes and dendritic cells. 

Polypeptides of interest found to inhibit the MLR may find application in diseases 
associated with lymphocyte and monocyte activation or proliferation. These include, but are not 
limited to, diseases such as asthma, arthritis, diabetes, inflammatory skin conditions, psoriasis, 
eczema, systemic lupus erythematosus, multiple sclerosis, glomerulonephritis, inflammatory bowel 
disease, Crohn's disease, ulcerative colitis, arteriosclerosis, cirrhosis, graft vs. host disease, host vs. 
graft disease, hepatitis, leukemia and lymphoma. 

Briefly, PBMCs from human donors are purified by density gradient centrifugation using 
Lymphocyte Separation Medium (LSM®, density 1.0770 g/ml, Organon Teknika Corporation, 
West Chester, PA). PBMCs from two donors are adjusted to 2 x 10 6 cells/ml in RPMI-1640 (Life 
Technologies, Grand Island, NY) supplemented with 10% FCS and 2 mM glutamine. PBMCs 
from a third donor is adjusted to 2 x 10 5 cells/ml. Fifty microliters of PBMCs from each donor is 
added to wells of a 96-well round bottom microliter plate. Dilutions of test materials (50 \x\) is 
added in triplicate to rnicrotiter wells. Test samples (of the protein of interest) are added for final 
dilution of 1:4; rhuIL-2 (R&D Systems, Minneapolis, MN, catalog number 202-IL) is added to a 
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final concentration of 1 \ig/ml; anti-CD4 mAb (R&D Systems, clone 34930.11, catalog number 
MAB379) is added to a final concentration of 10 jig/ml. Cells are cultured for 7-8 days at 37°C in 
5% C0 2 , and 1 \xC of [ 3 H] thymidine is added to wells for the last 16 hrs of culture. Cells are 
harvested and thymidine incorporation determined using a Packard TopCount. Data is expressed 
5 as the mean and standard deviation of triplicate determinations. 

Samples of the protein of interest are screened in separate experiments and compared to 
the negative control treatment, anti-CD4 rnAb, which inhibits proliferation of lymphocytes and the 
positive control treatment, IL-2 (either as recombinant material or supernatant), which enhances 
proliferation of lymphocytes. 
10 One skilled in the art could easily modify the exemplified studies to test the activity of 

polynucleotides (e.g., gene therapy), antibodies, agonists, and/or antagonists and fragments and 
variants thereof. 

1 5 Example 46: Assays for Protease Activity 

The following assay may be used to assess protease activity of the polypeptides of the 
invention. 

Gelatin and casein zymography are performed essentially as described (Heusen et al., 
20 Anal Biochem,, 102:196-202 (1980); Wilson et al., Journal of Urology, 149:653-658 (1993)). 
Samples are run on 10% polyacryamide/0.1% SDS gels containing 1% gelain orcasein, soaked in 
2.5% triton at room temperature for 1 hour, and in 0.1M glycine, pH 8.3 at 37°C 5 to 16 hours. 
After staining in amido black areas of proteolysis apear as clear areas agains the blue-black 
background. Trypsin (Sigma T8642) is used as a positive control. 
25 Protease activity is also determined by monitoring the cleavage of n-a-benzoyl-L-arginine 

ethyl ester (BAEE) (Sigma B-4500. Reactions are set up in (25mMNaP0 4 ,lmM EDTA, and ImM 
BAEE), pH 7.5. Samples are added and the change in adsorbance at 260nm is monitored on the 
Beckman DU-6 spectrophotometer in the time-drive mode. Trypsin is used as a positive control. 

Additional assays based upon the release of acid-soluble peptides from casein or 
30 hemoglobin measured as adsorbance at 280 nm or colorimetrically using the Folin method are 
performed as described in Bergmeyer, et al., Methods of Enzymatic Analysis, 5 (1984). Other 
assays involve the solubilization of chromogenic substrates (Ward, Applied Science, 251-317 
(1983)). 
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Methods known in the art or described herein may be used to determine the substrate 
specificity of the polypeptides of the present invention having serine protease activity. A preferred 
method of determining substrate specificity is by the use of positional scanning synthetic 
5 combinatorial libraries as described in GB 2 324 529 (incorporated herein in its entirety). 

Example 48: Ligand Binding Assays 

The following assay may be used to assess ligand binding activity of the polypeptides of 
10 the invention. 

Ligand binding assays provide a direct method for ascertaining receptor pharmacology and 
are adaptable to a high throughput format. The purified ligand for a polypeptide is radiolabeled to 
high specific activity (50-2000 Ci/mmol) for binding studies. A determination is then made that 
the process of radiolabeling does not diminish the activity of the ligand towards its polypeptide. 
15 Assay conditions for buffers, ions, pH and other modulators such as nucleotides are optimized to 
establish a workable signal to noise ratio for both membrane and whole cell polypeptide sources. 
For these assays, specific polypeptide binding is defined as total associated radioactivity minus the 
radioactivity measured in the presence of an excess of unlabeled competing ligand. Where 
possible, more than one competing ligand is used to define residual nonspecific binding. 

20 

Example 49: Functional Assay in Xenopus Oocytes 

Capped RNA transcripts from linearized plasmid templates encoding the polypeptides of 
the invention are synthesized in vitro with RNA polymerases in accordance with standard 

25 procedures. In vitro transcripts are suspended in water at a final concentration of 0.2 mg/mi. 
Ovarian lobes are removed from adult female toads, Stage V defolliculated oocytes are obtained, 
and RNA transcripts (10 ng/oocytc) are injected in a 50 nl bolus using a microinjection apparatus. 
Two electrode voltage clamps are used to measure the currents from individual Xenopus oocytes in 
response polypeptides and polypeptide agonist exposure. Recordings are made in Ca2+ free 

30 Barth's medium at room temperature. The Xenopus system can be used to screen known ligands 
and tissue/cell extracts for activating ligands. 

Example 50: Microphysiometric Assays 
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Activation of a wide variety of secondary messenger systems results in extrusion of small 
amounts of acid from a cell. The acid formed is largely as a result of the increased metabolic 
activity required to fuel the intracellular signaling process. The pH changes in the media 
surrounding the cell are very small but are detectable by the CYTOSENSOR microphysiometer 
5 (Molecular Devices Ltd., Menlo Park, Calif.). The CYTOSENSOR is thus capable of detecting the 
activation of polypeptide which is coupled to an energy utilizing intracellular signaling pathway. 

Example 51: Extract/Cell Supernatant Screening 

10 A large number of mammalian receptors exist for which there remains, as yet, no cognate 

activating Hgand (agonist). Thus, active ligands for these receptors may not be included within the 
ligands banks as identified to date. Accordingly, the polypeptides of the invention can also be 
functionally screened (using calcium, cAMP, microphysiometer, oocyte electrophysiology, etc., 
functional screens) against tissue extracts to identify its natural ligands. Extracts that produce 

15 positive functional responses can be sequentially subfractionated until an activating ligand is 
isolated and identified. 



Example 52: Calcium and cAMP Functional Assays 

20 

Seven transmembrane receptors which are expressed in HEK 293 cells have been shown 
to be coupled functionally to activation of PLC and calcium mobilization and/or cAMP stimulation 
or inhibition. Basal calcium levels in the HEK 293 cells in receptor-transfected or vector control 
cells were observed to be in the normal, 100 nM to 200 nM, range. HEK 293 cells expressing 

25 recombinant receptors are loaded with fura 2 and in a single day >150 selected ligands or 
tissue/cell extracts are evaluated for agonist induced calcium mobilization. Similarly, HEK 293 
cells expressing recombinant receptors are evaluated for the stimulation or inhibition of cAMP 
production using standard cAMP quantitation assays. Agonists presenting a calcium transient or 
cAMP fluctuation are tested in vector control cells to determine if the response is unique to the 

30 transfected cells expressing receptor. 



Example 53: ATP-binding assay 



The following assay may be used to assess ATP-binding activity of polypeptides of the 
35 invention. 
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ATP-binding activity of the polypeptides of the invention may be detected using the ATP- 
binding assay described in U.S. Patent 5,858,719, which is herein incorporated by reference in its 
entirety. Briefly, ATP-binding to polypeptides of the invention is measured via photoaffinity 
labeling with 8-azido-ATP in a competition assay. Reaction mixtures containing 1 mg/ml of the 

5 ABC transport protein of the present invention are incubated with varying concentrations of ATP, 
or the non-hydrolyzable ATP analog adenyl-5'-imidodiphosphate for 10 minutes at 4°C. A mixture 
of 8-azido-ATP (Sigma Chem. Corp., St. Louis, MO.) plus 8-azido-ATP ( 32 P-ATP) (5 mCi/^tmol, 
ICN, Irvine CA.) is added to a final concentration of 100 fxM and 0.5 ml aliquots are placed in the 
wells of a porcelain spot plate on ice. The plate is irradiated using a short wave 254 nm UV lamp 

10 at a distance of 2.5 cm from the plate for two one-minute intervals with a one-minute cooling 
interval in between. The reaction is stopped by addition of dithiothreitol to a final concentration of 
2mM. The incubations are subjected to SDS-PAGE electrophoresis, dried, and autoradiographed. 
Protein bands corresponding to the particular polypeptides of the invention are excised, and the 
radioactivity quantified. A decrease in radioactivity with increasing ATP or adenly-5 1 - 

15 imidodiphosphate provides a measure of ATP affinity to the polypeptides. 



Example 54: Small Molecule Screening 

20 This invention is particularly useful for screening therapeutic compounds by using the 

polypeptides of the invention, or binding fragments thereof, in any of a variety of drug screening 
techniques. The polypeptide or fragment employed in such a test may be affixed to a solid support, 
expressed on a ceil surface, free in solution, or located intracellularly. One method of drug 
screening utilizes eukaryotic or prokaryotic host cells which are stably transformed with 

25 recombinant nucleic acids expressing the polypeptide or fragment. Drugs are screened against such 
transformed cells in competitive binding assays. One may measure, for example, the formulation 
of complexes between the agent being tested and polypeptide of the invention. 

Thus, the present invention provides methods of screening for drugs or any other agents 
which affect activities mediated by the polypeptides of the invention. These methods comprise 

30 contacting such an agent with a polypeptide of the invention or fragment thereof and assaying for 
the presence of a complex between the agent and the polypeptide or fragment thereof, by methods 
well known in the art. In such a competitive binding assay, the agents to screen are typically 
labeled. Following incubation, free agent is separated from that present in bound form, and the 
amount of free or uncomplexed label is a measure of the ability of a particular agent to bind to the 

35 polypeptides of the invention. 
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Another technique for drug screening provides high throughput screening for compounds 
having suitable binding affinity to the polypeptides of the invention, and is described in great detail 
in European Patent Application 84/03564, published on September 13, 1984, which is herein 
incorporated by reference in its entirety. Briefly stated, large numbers of different small molecule 
5 test compounds are synthesized on a solid substrate, such as plastic pins or some other surface. The 
test compounds are reacted with polypeptides of the invention and washed. Bound polypeptides 
are then detected by methods well known in the art. Purified polypeptides are coated directly onto 
plates for use in the aforementioned drug screening techniques. In addition, non-neutralizing 
antibodies may be used to capture the peptide and immobilize it on the solid support. 
10 This invention also contemplates the use of competitive drug screening assays in which 

neutralizing antibodies capable of binding polypeptides of the invention specifically compete with 
a test compound for binding to the polypeptides or fragments thereof. In this manner, the 
antibodies are used to detect the presence of any peptide which shares one or more antigenic 
epitopes with a polypeptide of the invention. 

15 

Example 55: Phosphorylation Assay 

In order to assay for phosphorylation activity of the polypeptides of the invention, a 
phosphorylation assay as described in U.S. Patent 5,958,405 (which is herein incorporated by 

20 reference) is utilized. Briefly, phosphorylation activity may be measured by phosphorylation of a 
protein substrate using gamma-labeled 32 P-ATP and quantitation of the incorporated radioactivity 
using a gamma radioisotope counter. The polypeptides of the invention are incubated with the 
protein substrate, 32 P-ATP, and a kinase buffer. The 32 P incorporated into the substrate is then 
separated from free 32 P-ATP by electrophoresis, and the incorporated 32 P is counted and compared 

25 to a negative control. Radioactivity counts above the negative control are indicative of 
phosphorylation activity of the polypeptides of the invention. 

Example 56: Detection of Phosphorylation Activity (Activation) of the Polypeptides of 
the Invention in the Presence of Polypeptide Ligands 

30 

Methods known in the art or described herein may be used to determine the 
phosphorylation activity of the polypeptides of the invention. A preferred method of determining 
phosphorylation activity is by the use of the tyrosine phosphorylation assay as described in US 
5,817,471 (incorporated herein by reference). 

35 
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Example 57: Identification Of Signal Transduction Proteins Thai Interact With 
Polypeptides Of The Present Invention 

5 The purified polypeptides of the invention are research tools for the identification, 

characterization and purification of additional signal transduction pathway proteins or receptor 
proteins. Briefly, labeled polypeptides of the invention are useful as reagents for the purification of 
molecules with which it interacts. In one embodiment of affinity purification, polypeptides of the 
invention are covalently coupled to a chromatography column. Cell-free extract derived from 
10 putative target cells, such as carcinoma tissues, is passed over the column, and molecules with 
appropriate affinity bind to the polypeptides of the invention. The protein complex is recovered 
from the column, dissociated, and the recovered molecule subjected to N-terminal protein 
sequencing. This amino acid sequence is then used to identify the captured molecule or to design 
degenerate oligonucleotide probes for cloning the relevant gene from an appropriate cDNA library. 

15 

Example 58: ILr6Bioassay 

To test the proliferative effects of the polypeptides of the invention, the IL-6 Bioassay as 
described by Marz et al. is utilized {Proc. Natl Acad. ScL, U.S.A., 95:3251-56 (1998), which is 

20 herein incorporated by reference). Briefly, IL-6 dependent B9 murine cells are washed three times 
in IL-6 free medium and plated at a concentration of 5,000 cells per well in 50 /xl, and 50 pi of the 
IL-6-like polypeptide is added. After 68 hrs. at 37°C, the number of viable cells is measured by 
adding the tetrazolium salt thiazolyl blue (MTT) and incubating for a further 4 hrs. at 37°C. B9 
cells are lysed by SDS and optical density is measured at 570 nm. Controls containing BL-6 

25 (positive) and no cytokine (negative) are utilized. Enhanced proliferation in the test sample(s) 
relative to the negative control is indicative of proliferative effects mediated by polypeptides of the 
invention. 

Example 59: Support of Chicken Embryo Neuron Survival 

30 

To test whether sympathetic neuronal cell viability is supported by polypeptides of the 
invention, the chicken embryo neuronal survival assay of Senaldi et al is utilized {Proc. Natl 
Acad. ScL, U.S.A., 96:11458-63 (1998), which is herein incorporated by reference). Briefly, motor 
and sympathetic neurons are isolated from chicken embryos, resuspended in LI 5 medium (with 
35 10% FCS, glucose, sodium selenite, progesterone, conalbumin, putrescine, and insulin; Life 
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Technologies, Rockville, MD.) and Dulbecco's modified Eagles medium [with 10% FCS, 
glutamine, penicillin, and 25 mM Hepes buffer (pH 7.2); Life Technologies, Rockville, MD.], 
respectively, and incubated at 37°C in 5% C0 2 in the presence of different concentrations of the 
purified IL-6-like polypeptide, as well as a negative control lacking any cytokine. After 3 days, 
5 neuron survival is determined by evaluation of cellular morphology, and through the use of the 
colorimetric assay of Mosmann (Mosmann, T., J. Immunol Methods, 65:55-63 (1983)). Enhanced 
neuronal cell viability as compared to the controls lacking cytokine is indicative of the ability of 
the inventive purified BL-6-like polypeptide(s) to enhance the survival of neuronal cells. 

10 Example 60: Assay for Phosphatase Activity 

The following assay may be used to assess serine/threonine phosphatase (PTPase) activity 
of the polypeptides of the invention. 

In order to assay for serine/threonine phosphatase (PTPase) activity, assays can be utilized 
15 which are widely known to those skilled in the art. For example, the serine/threonine phosphatase 
(PSPase) activity is measured using a PSPase assay kit from New England Biolabs, Inc. Myelin 
basic protein (MyBP), a substrate for PSPase, is phosphorylated on serine and threonine residues 
with cAMP-dependent Protein Kinase in the presence of [ 32 P]ATP. Protein serine/threonine 
phosphatase activity is then determined by measuring the release of inorganic phosphate from 32P- 
20 labeled MyBP. 

Example 61: Interaction of Serine/Threonine Phosphatases with other Proteins 

The polypeptides of the invention with serine/threonine phosphatase activity as determined 
25 in Example 60 are research tools for the identification, characterization and purification of 
additional interacting proteins or receptor proteins, or other signal transduction pathway proteins. 
Briefly, labeled polypeptide(s) of the invention is useful as a reagent for the purification of 
molecules with which it interacts. In one embodiment of affinity purification, polypeptide of the 
invention is covalently coupled to a chromatography column. Cell-free extract derived from 
30 putative target cells, such as neural or liver cells, is passed over the column, and molecules with 
appropriate affinity bind to the polypeptides of the invention. The polypeptides of the invention - 
complex is recovered from the column, dissociated, and the recovered molecule subjected to N- 
terminal protein sequencing. This amino acid sequence is then used to identify the captured 
molecule or to design degenerate oligonucleotide probes for cloning the relevant gene from an 
35 appropriate cDNA library. 
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Example 62: Assaying for Heparanase Activity 

In order to assay for heparanase activity of the polypeptides of the invention, the 
heparanase assay described by Vlodavsky et al is utilized (Vlodavsky, I, et al., Nat. Med., 5:793- 
802 (1999)). Briefly, cell lysates, conditioned media or intact cells (1 x 10 6 cells per 35-mm dish) 
are incubated for 18 hrs at 37°C, pH 6.2-6.6, with 33 S-labeled ECM or soluble ECM derived peak I 
proteoglycans. The incubation medium is centrifuged and the supernatant is analyzed by gel 
filtration on a Sepharose CL-6B column (0.9 x 30 cm). Fractions are eluted with PBS and their 
radioactivity is measured. Degradation fragments of heparan sulfate side chains are eluted from 
Sepharose 6B at 0.5 < K av < 0.8 (peak II). Each experiment is done at least three times. 
Degradation fragments corresponding to "peak II," as described by Vlodavsky et al, is indicative 
of the activity of the polypeptides of the invention in cleaving heparan sulfate. 

Example 63: Immobilization ofbiomolecules 

This example provides a method for the stabilization of polypeptides of the invention in 
non-host cell lipid bilayer constucts (see, e.g., Bieri et al., Nature Biotech 17:1105-1108 (1999), 
hereby incorporated by reference in its entirety herein) which can be adapted for the study of 
polypeptides of the invention in the various functional assays described above. Briefly, 
carbohydrate-specific chemistry for biotinylation is used to confine a biotin tag to the extracellular 
domain of the polypeptides of the invention, thus allowing uniform orientation upon 
immobilization. A 50uM solution of polypeptides of the invention in washed membranes is 
incubated with 20 mM NaI04 and 1.5 mg/ml (4mM) BACH or 2 mg/ml (7.5mM) biotin- 
hydrazide for 1 hr at room temperature (reaction volume, 150ul). Then the sample is dialyzed 
(Pierce Slidealizer Cassett, 10 kDa cutoff; Pierce Chemical Co., Rockford IL) at 4C first for 5 h, 
exchanging the buffer after each hour, and finally for 12 h against 500 ml buffer R (0.15 M NaCl, 
1 mM MgCI2, 10 mM sodium phosphate, pH7). Just before addition into a cuvette, the sample is 
diluted 1:5 in buffer ROG50 (Buffer R supplemented with 50 mM octylglucoside). 

Example 64: TAQMAN 

Quantitative PCR (QPCR). Total RNA from cells in culture are extracted by Trizol 
separation as recommended by the supplier (LifeTechnologies). (Total RNA is treated with DNase 
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I (Life Technologies) to remove any contaminating genomic DNA before reverse transcription.) 
Total RNA (50 ng) is used in a one-step, 50ul, RT-QPCR, consisting of Taqman Buffer A (Perkin- 
Elmer; 50 mM KCI/10 mM Tris, pH 8.3), 5.5 mM MgCl 2 , 240 /xM each dNTP, 0.4 units RNase 
inhibitor(Promega), 8%glycerol, 0.012% Tween-20, 0.05% gelatin, 0.3uM primers, O.luM probe, 
5 0.025units Amplitaq Gold (Perkin-Elmer) and 2.5 units Superscript II reverse transcriptase (Life 
Technologies). As a control for genomic contamination, parallel reactions are setup without 
reverse transcriptase. The relative abundance of (unknown) and 18S RNAs are assessed by using 
the Applied Biosystems Prism 7700 Sequence Detection System (Livak, K. J., Flood, S. J., 
Marmaro, J., Giusti, W. & Deetz, K. (1995) PGR Methods Appl. 4, 357-362). Reactions are 
10 carried out at 48°C for 30 min, 95°C for 10 min, followed by 40 cycles of 95°C for 15s, 60°C for 1 
min. Reactions are performed in triplicate. 

Primers (f & r) and FRET probes sets are designed using Primer Express Software 
(Perkin-Elmer). Probes are labeled at the 5'-end with the reporter dye 6-FAM and on the 3'-end 
with the quencher dye TAMRA (Biosource International, Camarillo, CA or Perkin-Elmer). 

15 

Example 65: Assays for MetaUoproteinase Activity 

Metalloproteinases (EC 3.4.24.-) are peptide hydrolases which use metal ions, such as 
Zn 2 \ as the catalytic mechanism. MetaUoproteinase activity of polypeptides of the present 
20 invention can be assayed according to the following methods. 

Proteolysis of alpha-2-macroglobulin 

To confirm protease activity, purified polypeptides of the invention are mixed with the 
substrate alpha-2-macroglobulin (0.2 unit/ml; Boehringer Mannheim, Germany) in lx assay buffer 

25 (50 mM HEPES, pH 7.5, 0.2 M NaCl, 10 mM CaCl 2 , 25 \iM ZnCl 2 and 0.05% Brij-35) and 
incubated at 37°C for 1-5 days. Trypsin is used as positive control. Negative controls contain only 
aIpha-2-macroglobuIin in assay buffer. The samples are collected and boiled in SDS-PAGE 
sample buffer containing 5% 2-mercaptoethanol for 5-min, then loaded onto 8% SDS- 
polyacrylamide gel. After electrophoresis the proteins are visualized by silver staining. Proteolysis 

30 is evident by the appearance of lower molecular weight bands as compared to the negative control. 

Inhibition of alpha-2-macroglobulin proteolysis by inhibitors of metalloproteinases 
Known metal loproteinase inhibitors (metal chelators (EDTA, EGTA, AND HgCl 2 ), 
peptide metalloproteinase inhibitors (TIMP-1 and TIMP-2), and commercial small molecule MMP 
35 inhibitors) are used to characterize the proteolytic activity of polypeptides of the invention. The 
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three synthetic MMP inhibitors used are: MMP inhibitor I, [IC 50 = 1.0 pJM against MMP-1 and 
MMP-8; IC50 = 30 MM against MMP-9; IC 50 = 150 pM against MMP-3]; MMP-3 (stromelysin-1) 
inhibitor I [IC 50 = 5 *iM against MMP-3], and MMP-3 inhibitor II [K* = 130 nM against MMP-3]; 
inhibitors available through Calbiochem, catalog # 444250, 444218, and 444225, respectively). 
5 Briefly, different concentrations of the small molecule MMP inhibitors are mixed with purified 
polypeptides of the invention (50u;g/ml) in 22.9 *il of lx HEPES buffer (50 mM HEPES, pH 7.5, 
0.2 M NaCl, 10 mM CaCl 2 » 25 jxM ZnCl 2 and 0.05%Brij-35) and incubated at room temperature 
(24 °C) for 2-hr, then 7.1 \i\ of substrate alpha-2-macroglobulin (0.2 unit/ml) is added and 
incubated at 37°C for 20-hr. The reactions are stopped by adding 4x sample buffer and boiled 
10 immediately for 5 minutes. After SDS-PAGE, the protein bands are visualized by silver stain. 

Synthetic Fluorogenic Peptide Substrates Cleavage Assay 

The substrate specificity for polypeptides of the invention with demonstrated 
metalloproteinase activity can be determined using synthetic fluorogenic peptide substrates 

15 (purchased from BACHEM Bioscience Inc). Test substrates include, M-1985, M-2225, M-2105, 
M-2110, and M-2255. The first four are MMP substrates and the last one is a substrate of tumor 
necrosis factor-a (TNF-a) converting enzyme (TACE). All the substrates are prepared in 1:1 
dimethyl sulfoxide (DMSO) and water. The stock solutions are 50-500 ^M. Fluorescent assays are 
performed by using a Perkin Elmer LS 50B luminescence spectrometer equipped with a constant 

20 temperature water bath. The excitation X is 328 nm and the emission A is 393 nm. Briefly, the 
assay is carried out by incubating 176 fil lx HEPES buffer (0.2 M NaCl, 10 mM CaCl 2 , 0.05% 
Brij-35 and 50 mM HEPES, pH 7.5) with 4 \i\ of substrate solution (50 fiM) at 25 °C for 15 
minutes, and then adding 20 \i\ of a purified polypeptide of the invention into the assay cuvett. The 
final concentration of substrate is 1 u,M. Initial hydrolysis rates are monitored for 30-min. 

25 

Example 66: Characterization of the cDNA contained in a deposited plasmid 

The size of the cDNA insert contained in a deposited plasmid may be routinely determined 
30 using techniques known in the art, such as PCR amplification using synthetic primers hybridizable 
to the 3' and 5' ends of the cDNA sequence. For example, two primers of 17-30 nucleotides 
derived from each end of the cDNA (i.e., hybridizable to the absolute 5' nucleotide or the 3' 
nucleotide end of the sequence of SEQ ID NO:X, respectively) are synthesized and used to 
amplify the cDNA using the deposited cDNA plasmid as a template. The polymerase chain 
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reaction is carried out under routine conditions, for instance, in 25 ul of reaction mixture with 0.5 
ug of the above cDNA template. A convenient reaction mixture is 1.5-5 mM MgCI 2 , 0.01% (w/v) 
gelatin, 20 uM each of dATP, dCTP, dGTP, dTTP, 25 pmol of each primer and 0.25 Unit of Taq 
polymerase. Thirty five cycles of PCR (denaturation at 94 degree C for 1 min; annealing at 55 
5 degree C for 1 min; elongation at 72 degree C for 1 min) are performed with a Perkin-EImer Cetus 
automated thermal cycler. The amplified product is analyzed by agarose gel electrophoresis. The 
PCR product is verified to be the selected sequence by subcloning and sequencing the DNA 
product.lt will be clear that the invention may be practiced otherwise than as particularly described 
in the foregoing description and examples. Numerous modifications and variations of the present 
10 invention are possible in light of the above teachings and, therefore, are within the scope of the 
appended claims. 

Incorporation by Reference 

The entire disclosure of each document cited (including patents, patent applications, 

15 journal articles, abstracts, laboratory manuals, books, or other disclosures) in the Background of 
the Invention, Detailed Description, and Examples is hereby incorporated herein by reference. In 
addition, the sequence listing submitted herewith is incorporated herein by reference in its entirety. 
The specification and sequence listing of each of the following U.S. and PCT applications are 
herein incorporated by reference in their entirety: U.S. Appln. No. 60/040,162 filed on 07-Mar- 

20 1997, U.S. Appln. No. 60/043,576 filed on 1 l-Apr-1997, U.S. Appln. No. 60/047,601 filed on 23- 
May-1997, U.S. Appln. No. 60/056,845 filed on 22-Aug-1997, U.S. Appln. No. 60/043,580 filed 
on ll-Apr-1997, U.S. Appln. No. 60/047,599 filed on 23-May-1997, U.S. Appln. No. 60/056,664 
filed on 22-Aug-1997, U.S. Appln. No. 60/043,314 filed on ll-Apr-1997, U.S. Appln. No. 
60/047,632 filed on 23-May-1997, U.S. Appln. No. 60/056,892 filed on 22-Aug-1997, U.S. Appln. 

25 No. 60/043,568 filed on ll-Apr-1997, U.S. Appln. No. 60/047,595 filed on 23-May-1997, U.S. 
Appln. No. 60/056,632 filed on 22-Aug-1997, U.S. Appln. No. 60/043,578 filed on ll-Apr-1997, 
U.S. Appln. No. 60/040,333 filed on 07-Mar-1997, U.S. Appln. No. 60/043,670 filed on ll-Apr- 
1997, U.S. Appln. No. 60/047,596 filed on 23-May-1997, U.S. Appln. No. 60/056,864 filed on 22- 
Aug-1997, U.S. Appln. No. 60/043,674 filed on ll-Apr-1997, U.S. Appln. No. 60/047,612 filed 

30 on 23-May-1997, U.S. Appln. No. 60/056,631 filed on 22-Aug-1997, U.S. Appln. No. 60/043,569 
filed on ll-Apr-1997, U.S. Appln. No. 60/047,588 filed on 23-May-1997, U.S. Appln. No. 
60/056,876 filed on 22-Aug-1997, U.S. Appln. No. 60/043,671 filed on ll-Apr-1997, U.S. Appln. 
No. 60/043,311 filed on ll-Apr-1997, U.S. Appln. No. 60/038,621 filed on 07-Mar-1997, U.S. 
Appln. No. 60/043,672 filed on ll-Apr-1997, U.S. Appln. No. 60/047,613 filed on 23-May-1997, 

35 U.S. Appln. No. 60/056,636 filed on 22-Aug-1997, U.S. Appln. No. 60/043,669 filed on 11-Apr- 
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1997, U.S. Appln. No. 60/047,582 filed on 23-May-1997, U.S. Appln. No. 60/056,910 filed on 22- 
Aug-1997, U.S. Appln. No. 60/043,315 filed on ll-Apr-1997, U.S. Appln. No. 60/047,598 filed 
on 23-May-1997, U.S. Appln. No. 60/056,874 filed on 22-Aug-1997, U.S. Appln. No. 60/043,312 
filed on ll-Apr-1997, U.S. Appln. No. 60/047,585 filed on 23-May-1997, U.S. Appln. No. 
60/056,881 filed on 22-Aug-1997, U.S. Appln. No. 60/043,313 filed on ll-Apr-1997, U.S. Appln. 
No. 60/047,586 filed on 23-May-1997, U.S. Appln. No. 60/056,909 filed on 22-Aug-1997, U.S. 
Appln. No. 60/040,161 filed on 07-Mar-1997, U.S. Appln. No. 60/047,587 filed on 23-May-1997, 
U.S. Appln. No. 60/056,879 filed on 22-Aug-1997, U.S. Appln. No. 60/047,500 filed on 23-May- 
1997, U.S. Appln. No. 60/056,880 filed on 22-Aug-1997, U.S. Appln. No. 60/047,584 filed on 23- 
May-1997, U.S. Appln. No. 60/056,894 filed on 22-Aug-1997, U.S. Appln. No. 60/047,492 filed 
on 23-May-1997, U.S. Appln. No. 60/056,911 filed on 22-Aug-1997, U.S. Appln. No. 60/040,626 
filed on 07-Mar-1997, U.S. Appln. No. 60/047,503 filed on 23-May-1997, U.S. Appln. No. 
60/056,903 filed on 22-Aug-1997, U.S. Appln. No. 60/047,501 filed on 23-May-1997, U.S. Appln. 
No. 60/056,637 filed on 22-Aug-1997, U.S. Appln. No. 60/047,590 filed on 23-May-1997, U.S. 
Appln. No. 60/056,875 filed on 22-Aug-1997, U.S. Appln. No. 60/047,581 filed on 23-May-1997, 
U.S. Appln. No. 60/056,882 filed on 22-Aug-1997. U.S. Appln. No. 60/047,592 filed on 23-May- 
1997, U.S. Appln. No. 60/056,888 filed on 22-Aug-1997, U.S. Appln. No. 60/040,334 filed on 07- 
Mar-1997, U.S. Appln. No. 60/047,618 filed on 23-May-1997, U.S. Appln. No. 60/056,872 filed 
on 22-Aug-1997, U.S. Appln. No. 60/047,617 filed on 23-May-1997, U.S. Appln. No. 60/056,662 
filed on 22-Aug-1997, U.S. Appln. No. 60/047,589 filed on 23-May-1997, U.S. Appln. No. 
60/056,862 filed on 22-Aug-1997, U.S. Appln. No. 60/047,594 filed on 23-May-1997, U.S. Appln. 
No. 60/056,884 filed on 22-Aug-1997, U.S. Appln. No. 60/047,583 filed on 23-May-1997, U.S. 
Appln. No. 60/056,878 filed on 22-Aug-1997, U.S. Appln. No. 60/040,336 filed on 07-Mar-1997, 
U.S. Appln. No. 60/047,502 filed on 23-May-1997, U.S. Appln. No. 60/056,893 filed on 22-Aug- 
1997, U.S. Appln. No. 60/047,633 filed on 23-May-1997, U.S. Appln. No. 60/056,630 filed on 22- 
Aug-1997, U.S. Appln. No. 60/047,593 filed on 23-May-1997, U.S. Appln. No. 60/056,887 filed 
on 22-Aug-1997, U.S. Appln. No. 60/040,163 filed on 07-Mar-1997, U.S. Appln. No. 60/047,597 
filed on 23-May-1997, U.S. Appln. No. 60/056,889 filed on 22-Aug-1997, U.S. Appln. No. 
60/047,615 filed on 23-May-1997, U.S. Appln. No. 60/056,877 filed on 22-Aug-1997, U.S. Appln. 
No. 60/047,600 filed on 23-May-1997, U.S. Appln. No. 60/056,886 filed on 22-Aug-1997, U.S. 
Appln. No. 60/047,614 filed on 23-May-1997, U.S. Appln. No. 60/056,908 filed on 22-Aug-1997, 
U.S. Appln. No. 60/040,710 filed on 14-Mar-1997, U.S. Appln. No. 60/050,934 filed on 30-May- 
1997, U.S. Appln. No. 60/048,100 filed on 30-May-1997, U.S. Appln. No. 60/040,762 filed on 14- 
Mar-1997, U.S. Appln. No. 60/048,357 filed on 30-May-1997, U.S. Appln. No. 60/048,189 filed 
on 30-May-1997, U.S. Appln. No. 60/041,277 filed on 21-Mar-1997, U.S. Appln. No. 60/048,188 
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filed on 30-May-1997, U.S. Appln. No. 60/048,094 filed on 30-May-1997, U.S. Appln. No. 
60/048,350 filed on 30-May-1997, U.S. Appln. No. 60/048,135 filed on 30-May-1997, U.S. 
Appln. No. 60/042,344 filed on 21-Mar-1997, U.S. Appln. No. 60/048,187 filed on 30-May-1997, 
U.S. Appln. No. 60/048,099 filed on 30-May-1997, U.S. Appln. No. 60/050,937 filed on 30-May- 
5 1997, U.S. Appln. No. 60/048,352 filed on 30-May-1997, U.S. Appln. No. 60/041,276 filed on 21- 
Mar-1997, U.S. Appln. No. 60/048,069 filed on 30-May-1997, U.S. Appln. No. 60/048,131 filed 
on 30-May-1997, U.S. Appln. No. 60/048,186 filed on 30-May-1997, U.S. Appln. No. 60/048,095 
filed on 30-May-1997, U.S. Appln. No. 60/041,281 filed on 21-Mar-1997, U.S. Appln. No. 
60/048,355 filed on 30-May-1997, U.S. Appln. No. 60/048,096 filed on 30-May-1997, U.S. 

10 Appln. No. 60/048,351 filed on 30-May-1997, U.S. Appln. No. 60/048,154 filed on 30-May-1997, 
U.S. Appln. No. 60/048,160 filed on 30-May-1997, U.S. Appln. No. 60/042,825 filed on 08-Apr- 
1997, U.S. Appln. No. 60/048,070 filed on 30-May-1997, U.S. Appln. No. 60/042,727 filed on 08- 
Apr-1997, U.S. Appln. No. 60/048,068 filed on 30-May-1997, U.S. Appln. No. 60/042,726 filed 
on 08-Apr-1997, U.S. Appln. No. 60/048,184 filed on 30-May-1997, U.S. Appln. No. 60/042,728 

15 filed on 08-Apr-1997, U.S. Appln. No. 60/042,754 filed on 08-Apr-1997, U.S. Appln. No. 
60/048,190 filed on 30-May-1997, U.S. Appln. No. 60/044,039 filed on 30-May-1997, U.S. 
Appln. No. 60/048,093 filed on 30-May-1997, U.S. Appln. No. 60/048,885 filed on 06-Jun-1997, 
U.S. Appln. No. 60/057,645 filed on 05-Sep-1997, U.S. Appln. No. 60/049,375 filed on 06-Jun- 
1997, U.S. Appln. No. 60/057,642 filed on 05-Sep-1997, U.S. Appln. No. 60/048,881 filed on 06- 

20 Jun-1997, U.S. Appln. No. 60/057,668 filed on 05-Sep-1997, U.S. Appln. No. 60/048,880 filed on 
06-Jun-1997, U.S. Appln. No. 60/057,635 filed on 05-Sep-1997, U.S. Appln. No. 60/048,896 filed 
on 06-Jun-1997, U.S. Appln. No. 60/057,627 filed on 05-Sep-1997, U.S. Appln. No. 60/049,020 
filed on 06-Jun-1997, U.S. Appln. No. 60/057,667 filed on 05-Sep-1997, U.S. Appln. No. 
60/048,876 filed on 06-Jun-1997, U.S. Appln. No. 60/057,666 filed on 05-Sep-1997, U.S. Appln. 

25 No. 60/048,895 filed on 06-Jun-1997, U.S. Appln. No. 60/057,764 filed on 05-Sep-1997, U.S. 
Appln. No. 60/048,884 filed on 06-Jun-1997, U.S. Appln. No. 60/057,643 filed on 05-Sep-1997, 
U.S. Appln. No. 60/048,894 filed on 06-Jun-1997, U.S. Appln. No. 60/057,769 filed on 05-Sep- 
1997, U.S. Appln. No. 60/048,971 filed on 06-Jun-1997, U.S. Appln. No. 60/057,763 filed on 05- 
Sep-1997, U.S. Appln. No. 60/048,964 filed on 06-Jun-1997, U.S. Appln. No. 60/057,650 filed on 

30 05-Sep-1997, U.S. Appln. No. 60/048.882 filed on 06-Jun-1997, U.S. Appln. No. 60/057,584 filed 
on 05-Sep-1997, U.S. Appln. No. 60/048,899 filed on 06-Jun-1997, U.S. Appln. No. 60/057,647 
filed on 05-Sep-1997, U.S. Appln. No. 60/048,893 filed on 06-Jun-1997, U.S. Appln. No. 
60/057,661 filed on 05-Sep-l997, U.S. Appln. No. 60/048,900 filed on 06-Jun-1997, U.S. Appln. 
No. 60/057,662 filed on 05-Sep-1997, U.S. Appln. No. 60/048,901 filed on 06-Jun-1997, U.S. 

35 Appln. No. 60/057,646 filed on 05-Sep-1997, U.S. Appln. No. 60/048,892 filed on 06-Jun-1997, 
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U.S. Appln. No. 60/057,654 filed on 05-Sep-1997, U.S. Appln. No. 60/048,915 filed on 06-Jun- 
1997, U.S. Appln- No. 60/057,651 filed on 05-Sep-1997, U.S. Appln. No. 60/049,019 filed on 06- 
Jun-1997, U.S. Appln. No. 60/057,644 filed on 05-Sep-1997, U.S. Appln. No. 60/048,970 filed on 
06-Jun-1997, U.S. Appln. No. 60/057,765 filed on 05-Sep-1997, U.S. Appln. No. 60/048,972 filed 
on 06-Jun-1997, U.S. Appln. No. 60/057,762 filed on 05-Sep-1997, U.S. Appln. No. 60/048,916 
filed on 06-Jun-1997, U.S. Appln. No. 60/057,775 filed on 05-Sep-1997, U.S. Appln. No. 
60/049,373 filed on 06-Jun-1997, U.S. Appln. No. 60/057,648 filed on 05-Sep-1997, U.S. Appln. 
No. 60/048,875 filed on 06-Jun-1997, U.S. Appln. No. 60/057,774 filed on 05-Sep-1997, U.S. 
Appln. No. 60/049,374 filed on 06-Jun-1997, U.S. Appln. No. 60/057,649 filed on 05-Sep-1997, 
U.S. Appln. No. 60/048,917 filed on 06-Jun-1997, U.S. Appln. No. 60/057,770 filed on 05-Sep- 
1997, U.S. Appln. No. 60/048,949 filed on 06-Jun-1997, U.S. Appln. No. 60/057,771 filed on 05- 
Sep-1997, U.S. Appln. No. 60/048,974 filed on 06-Jun-1997, U.S. Appln. No. 60/057,761 filed on 
05-Sep-1997, U.S. Appln. No. 60/048,883 filed on 06-Jun-1997, U.S. Appln. No. 60/057,760 filed 
on 05-Sep-1997, U.S. Appln. No. 60/048,897 filed on 06-Jun-1997, U.S. Appln. No. 60/057,776 
filed on 05-Sep-1997, U.S. Appln. No. 60/048,898 filed on 06-Jun-1997, U.S. Appln. No. 
60/057,778 filed on 05-Sep-1997, U.S. Appln. No. 60/048,962 filed on 06-Jun-1997, U.S. Appln. 
No. 60/057,629 filed on 05-Sep-1997, U.S. Appln. No. 60/048,963 filed on 06-Jun-1997, U.S. 
Appln. No. 60/057,628 filed on 05-Sep-1997, U.S. Appln. No. 60/048,877 filed on 06-Jun-1997, 
U.S. Appln. No. 60/057,777 filed on 05-Sep-1997, U.S. Appln. No. 60/048,878 filed on 06-Jun- 
1997, U.S. Appln. No. 60/057,634 filed on 05-Sep-1997, U.S. Appln. No. 60/049,608 filed on 13- 
Jun-1997, U.S. Appln. No. 60/058,669 filed on 12-Sep-1997, U.S. Appln. No. 60/049,566 filed on 
13-Jun-1997, U.S. Appln. No. 60/058,668 filed on 12-Sep-1997, U.S. Appln. No. 60/052,989 filed 
on 13-Jun-1997, U.S. Appln. No. 60/058,750 filed on 12-Sep-1997, U.S. Appln. No. 60/049,607 
filed on 13-Jun-1997, U.S. Appln. No. 60/058,665 filed on 12-Sep-1997, U.S. Appln. No. 
60/049,611 filed on 13-Jun-1997, U.S. Appln. No. 60/058,971 filed on 12-Sep-1997, U.S. Appln. 
No. 60/050,901 filed on 13-Jun-1997, U.S. Appln. No. 60/058,972 filed on 12-Sep-1997, U.S. 
Appln. No. 60/049,609 filed on 13-Jun-1997, U.S. Appln. No. 60/058,975 filed on 12-Sep-1997, 
U.S. Appln. No. 60/048,356 filed on 30-May-1997, U.S. Appln. No. 60/056,296 filed on 29-Aug- 
1997, U.S. Appln. No. 60/048,101 filed on 30-May-1997, U.S. Appln. No. 60/056,293 filed on 29- 
Aug-1997, U.S. Appln. No. 60/050,935 filed on 30-May-1997, U.S. Appln. No. 60/056,250 filed 
on 29-Aug-1997, U.S. Appln. No. 60/049,610 filed on 13-Jun-1997, U.S. Appln. No. 60/061,060 
filed on 02-Oct-1997, U.S. Appln. No. 60/049,606 filed on 13-Jun-1997, U.S. Appln. No. 
60/060,841 filed on 02-Oct-1997, U.S. Appln. No. 60/049,550 filed on 13-Jun-1997, U.S. Appln. 
No. 60/060,834 filed on 02-Oct-1997, U.S. Appln. No. 60/049,549 filed on 13-Jun-1997, U.S. 
Appln. No. 60/060,865 filed on 02-Oct-1997, U.S. Appln. No. 60/049,548 filed on 13-Jun-1997, 
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U.S. Appln. No. 60/060,844 filed on 02-Oct-1997, U.S. Appln. No. 60/049,547 filed on 13-Jun- 
1997, U.S. Appln. No. 60/061,059 filed on 02-Oct-1997, U.S. Appln. No. 60/051,381 filed on 01- 
Jul-1997, U.S. Appln. No. 60/058,598 filed on 12-Sep-1997, U.S. Appln. No. 60/051,480 filed on 
Ol-Jul-1997, U.S. Appln. No. 60/058,663 filed on 12-Sep-1997, U.S. Appln. No. 60/051,926 filed 
5 on 08-Jul-1997, U.S. Appln. No. 60/058,785 filed on 12-Sep-1997, U.S. Appln. No. 60/052,793 
filed on 08-Jul-1997, U.S. Appln. No. 60/058,664 filed on 12-Sep-1997, U.S. Appln. No. 
60/051,925 filed on 08-Jul-1997, U.S. Appln. No. 60/058,660 filed on 12-Sep-1997, U.S. Appln. 
No. 60/051,929 filed on 08-Jul-1997, U.S. Appln. No. 60/058,661 filed on 12-Sep-1997, U.S. 
Appln. No. 60/052,803 filed on 08-Jul-1997, U.S. Appln. No. 60/055,722 filed on 18-Aug-1997, 

10 U.S. Appln. No. 60/052,732 filed on 08-Jul-1997, U.S. Appln. No. 60/055,723 filed on 18-Aug- 
1997, U.S. Appln. No. 60/051,932 filed on 08-M-1997, U.S. Appln. No. 60/055,948 filed on 18- 
Aug-1997, U.S. Appln. No. 60/051,931 filed on 08-JuI-1997, U.S. Appln. No. 60/055,949 filed on 
18-Aug-1997, U.S. Appln. No. 60/051,916 filed on 08-Jul-1997, U.S. Appln. No. 60/055,953 filed 
on 18-Aug-1997, U.S. Appln. No. 60/051,930 filed on 08-Jul-1997, U.S. Appln. No. 60/055,950 

15 filed on 18-Aug-1997, U.S. Appln. No. 60/051,918 filed on 08-Jul-1997, U.S. Appln. No. 
60/055,947 filed on 18-Aug-1997, U.S. Appln. No. 60/051,920 filed on 08-Jul-1997, U.S. Appln. 
No. 60/055,964 filed on 18-Aug-1997, U.S. Appln. No. 60/052,733 filed on 08-Jul-1997, U.S. 
Appln. No. 60/056,360 filed on 18-Aug-1997, U.S. Appln. No. 60/052,795 filed on 08-JuI-1997, 
U.S. Appln. No. 60/055,684 filed on 18-Aug-1997, U.S. Appln. No. 60/051,919 filed on 08-Jul- 

20 1997, U.S. Appln. No. 60/055,984 filed on 18-Aug-1997, U.S. Appln. No. 60/051,928 filed on 08- 
Jul-1997, U.S. Appln. No. 60/055,954 filed on 18-Aug-1997, U.S. Appln. No. 60/052,870 filed on 
16-Jul-1997, U.S. Appln. No. 60/055,952 filed on 18-Aug-1997, U.S. Appln. No. 60/052,871 filed 
on 16-Jul-1997, U.S. Appln. No. 60/055,725 filed on 18-Aug-1997, U.S. Appln. No. 60/052,872 
filed on 16-Jul-1997, U.S. Appln. No. 60/056,359 filed on 18-Aug-1997, U.S. Appln. No. 

25 60/052,661 filed on 16-Jul-1997, U.S. Appln. No. 60/055,985 filed on 18-Aug-1997, U.S. Appln. 
No. 60/052,874 filed on 16-Jul-1997, U.S. Appln. No. 60/055,724 filed on 18-Aug-1997, U.S. 
Appln. No. 60/052,873 filed on 16-Jul-1997, U.S. Appln. No. 60/055,726 filed on 18-Aug-1997, 
U.S. Appln. No. 60/052,875 filed on 16-Jul-1997, U.S. Appln. No. 60/056,361 filed on 18-Aug- 
1997, U.S. Appln. No. 60/053,440 filed on 22-Jul-1997, U.S. Appln. No. 60/055,989 filed on 18- 

30 Aug-1997, U.S. Appln. No. 60/053,441 filed on 22Jul-1997, U.S. Appln. No. 60/055,946 filed on 
18-Aug-1997, U.S. Appln. No. 60/053,442 filed on 22-JuM997, U.S. Appln. No. 60/055,683 filed 
on 18-Aug-1997, U.S. Appln. No. 60/054,212 filed on 30-Jul-1997, U.S. Appln. No. 60/055,968 
filed on 18-Aug-1997, U.S. Appln. No. 60/054,209 filed on 30-JuI-1997, U.S. Appln. No. 
60/055,972 filed on 18-Aug-1997, U.S. Appln. No. 60/054,234 filed on 30-Jul-1997, U.S. Appln. 

35 No. 60/055,969 filed on 18-Aug-1997, U.S. Appln. No. 60/055,386 filed on 05-Aug-1997, U.S. 
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Appln. No. 60/055,986 filed on 18-Aug-1997, U.S. Appin. No. 60/054,807 filed on 05-Aug-1997, 
U.S. Appln. No. 60/055,970 filed on 18-Aug-1997, U.S. Appln. No. 60/054,215 filed on 30-JuI- 
1997, U.S. Appln. No. 60/056,543 filed on 19-Aug-1997, U.S. Appln. No. 60/054,218 filed on 30- 
JuI-1997, U.S. Appln. No. 60/056,561 filed on 19-Aug-1997, U.S. Appln. No. 60/054,214 filed on 

5 30-Jul-1997, U.S. Appln. No. 60/056,534 filed on 19-Aug-1997, U.S. Appln. No. 60/054,236 filed 
on 30Jul-1997, U.S. Appln. No. 60/056,729 filed on 19-Aug-1997, U.S. Appln. No. 60/054,213 
filed on 30-M-1997, U.S. Appln. No. 60/056,727 filed on 19-Aug-1997, U.S. Appln. No. 
60/054,211 filed on 30-Jul~1997, U.S. Appln. No. 60/056,554 filed on 19-Aug-1997, U.S. Appln. 
No. 60/054,217 filed on 30-Jul-1997, U.S. Appln. No. 60/056,730 filed on 19-Aug-1997, U.S. 

10 Appln. No. 60/055,312 filed on 05-Aug-1997, U.S. Appln. No. 60/056,563 filed on 19-Aug-1997, 
U.S. Appln. No. 60/055,309 filed on 05-Aug-1997, U.S. Appln. No. 60/056,557 filed on 19-Aug- 
1997, U.S. Appln. No. 60/055,310 filed on 05-Aug-1997, U.S. Appln. No. 60/056,371 filed on 19- 
Aug-1997, U.S. Appln. No. 60/054,798 filed on 05-Aug-1997, U.S. Appln. No. 60/056,732 filed 
on 19-Aug-1997, U.S. Appln. No. 60/056,369 filed on 19-Aug-1997, U.S. Appln. No. 60/056,535 

15 filed on 19-Aug-1997, U.S. Appln. No. 60/056,556 filed on 19-Aug-1997, U.S. Appln. No. 
60/056,555 filed on 19-Aug-1997, U.S. Appln. No. 60/054,806 filed on 05-Aug-1997, U.S. Appln. 
No. 60/056,366 filed on 19-Aug-1997, U.S. Appln. No. 60/054,809 filed on 05-Aug-1997, U.S. 
Appln. No. 60/056,364 filed on 19-Aug-1997, U.S. Appln. No. 60/054,804 filed on 05-Aug-1997, 
U.S. Appln. No. 60/056,370 filed on 19-Aug-i997, U.S. Appln. No. 60/054,803 filed on 05-Aug- 

20 1997, U.S. Appln. No. 60/056,731 filed on 19-Aug-1997, U.S. Appln. No. 60/055,31 1 filed on 05- 
Aug-1997, U.S. Appln. No. 60/056,365 filed on 19-Aug-1997, U.S. Appln. No. 60/054,808 filed 
on 05-Aug-1997, U.S. Appln. No. 60/056,367 filed on 19-Aug-1997, U.S. Appln. No. 60/056,726 
filed on 19-Aug-1997, U.S. Appln. No. 60/056,368 filed on 19-Aug-1997, U.S. Appln. No. 
60/056,728 filed on 19-Aug-1997, U.S. Appln. No. 60/056,628 filed on 19-Aug-1997, U.S. Appln. 

25 No. 60/056,629 filed on 19-Aug-1997, U.S. Appln. No. 60/056,270 filed on 29-Aug-1997, U.S. 
Appln. No. 60/056,271 filed on 29-Aug-1997, U.S. Appln. No. 60/056,247 filed on 29-Aug-1997, 
U.S. Appln. No. 60/056,073 filed on 29-Aug-1997, U.S. Appln. No. 60/057,669 filed on 05-Sep- 
1997, U.S. Appln. No. 60/057,663 filed on 05-Sep-1997, U.S. Appln. No. 60/057,626 filed on 05- 
Sep-1997, U.S. Appln. No. 60/058,666 filed on 12-Sep-1997, U.S. Appln. No. 60/058,973 filed on 

30 12-Sep-1997, U.S. Appln. No. 60/058,974 filed on 12-Sep-1997, U.S. Appln. No. 60/058,667 filed 
on 12-Sep-1997, U.S. Appln. No. 60/060,837 filed on 02-Oct-1997, U.S. Appln. No. 60/060,862 
filed on 02-Oct-1997, U.S. Appln. No. 60/060,839 filed on 02-Oct-1997, U.S. Appln. No. 
60/060,866 filed on 02-Oct-1997, U.S. Appln. No. 60/060,843 filed on 02-Oct-1997, U.S. Appln. 
No. 60/060,836 filed on 02-Oct-1997, U.S. Appln. No. 60/060,838 filed on 02-Oct-1997, U.S. 

35 Appln. No. 60/060,874 filed on 02-Oct-1997, U.S. Appln. No. 60/060,833 filed on 02-Oct-1997, 
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U.S. Appln. No. 60/060,884 filed on 02-Oct-1997, U.S. Appln. No. 60/060,880 filed on 02-Oct- 
1997, U.S. Appln. No. 60/061,463 filed on 09-Oct-1997, U.S. Appln. No. 60/061,529 filed on 09- 
Oct-1997, U.S. Appln. No. 60/071,498 filed on 09-Oct-1997, U.S. Appln. No. 60/061,527 filed on 
09-Oct-1997, U.S. Appln. No. 60/061,536 filed on 09-Oct-1997, U.S. Appln. No. 60/061,532 filed 
5 on 09-Oct-1997, U.S. Appln. No. 60/063,099 filed on 24-Oct-1997, U.S. Appln. No. 60/063,088 
filed on 24-Oct-1997, U.S. Appln. No. 60/063,100 filed on 24-Oct-1997, U.S. Appln. No. 
60/063,387 filed on 24-Oct-1997, U.S. Appln. No. 60/063,148 filed on 24-Oct-1997, U.S. Appln. 
No. 60/063,386 filed on 24-Oct-1997, U.S. Appln. No. 60/062,784 filed on 24-Oct-1997, U.S. 
Appln. No. 60/063,091 filed on 24-Oct-1997, U.S. Appln. No. 60/063,090 filed on 24-Oct-1997, 

10 US. Appln. No. 60/063,089 filed on 24-Oct-1997, U.S. Appln. No. 60/063,092 filed on 24-Oct- 
1997, U.S. Appln. No. 60/063,1 1 1 filed on 24-Oct-1997, U.S. Appln. No. 60/063,101 filed on 24- 
Oct-1997, U.S. Appln. No. 60/063,109 filed on 24-Oct-1997, U.S. Appln. No. 60/063,110 filed on 
24-Oct-1997, U.S. Appln. No. 60/063,098 filed on 24-Oct-1997, U.S. Appln. No. 60/063,097 filed 
on 24-Oct-1997, U.S. Appln. No. 60/064,911 filed on 07-Nov-1997, U.S. Appln. No. 60/064,912 

15 filed on 07-Nov-1997, U.S. Appln. No. 60/064,983 filed on 07-Nov-1997, U.S. Appln. No. 
60/064,900 filed on 07-Nov-1997, U.S. Appln. No. 60/064,988 filed on 07-Nov-1997, U.S. Appln. 
No. 60/064,987 filed on 07-Nov-1997, U.S. Appln. No. 60/064,908 filed on 07-Nov-1997, U.S. 
Appln. No. 60/064,984 filed on 07-Nov-1997, U.S. Appln. No. 60/064,985 filed on 07-Nov-1997, 
U.S. Appln. No. 60/066,094 filed on 17-Nov-1997, U.S. Appln. No. 60/066,100 filed on 17-Nov- 

20 1997, U.S. Appln. No. 60/066,089 filed on 17-Nov-1997, U.S. Appln. No. 60/066,095 filed on 17- 
Nov-1997, U.S. Appln. No. 60/066,090 filed on 17-Nov-1997, U.S. Appln. No. 60/068,006 filed 
on 18-Dec-1997, U.S. Appln. No. 60/068,057 filed on 18-Dec-1997, U.S. Appln. No. 60/068,007 
filed on 18-Dec-1997, U.S. Appln. No. 60/068,008 filed on 18-Dec-1997, U.S. Appln. No. 
60/068,054 filed on 18-Dec-1997, U.S. Appln. No. 60/068,064 filed on 18-Dec-1997, U.S. Appln. 

25 No. 60/068,053 filed on 18-Dec-1997, U.S. Appln. No. 60/070,923 filed on 18-Dec-1997, U.S. 
Appln. No. 60/068,365 filed on 19-Dec-1997, U.S. Appln. No. 60/068,169 filed on 19-Dec-1997, 
U.S. Appln. No. 60/068,367 filed on 19-Dec-1997, U.S. Appln. No. 60/068,369 filed on 19-Dec- 
1997, U.S. Appln. No. 60/068,368 filed on 19-Dec-1997, U.S. Appln. No. 60/070,657 filed on 07- 
Jan-1998, U.S. Appln. No. 60/070,692 filed on 07-Jan-1998, U.S. Appln. No. 60/070,704 filed on 

30 07-Jan-1998, U.S. Appln. No. 60/070,658 filed on 07-Jan-I998, U.S. Appln. No. 60/073,160 filed 
on 30-Jan-1998, U.S. Appln. No. 60/073,159 filed on 30-Jan-1998, U.S. Appln. No. 60/073,165 
filed on 30-Jan-1998, U.S. Appln. No. 60/073,164 filed on 30-Jan-1998, U.S. Appln. No. 
60/073,167 filed on 30-Jan-1998, U.S. Appln. No. 60/073,162 filed on 30-Jan-1998, U.S. Appln. 
No. 60/073,161 filed on 30-Jan-1998, U.S. Appln. No. 60/073,170 filed on 30-Jan-1998, U.S. 

35 Appln. No. 60/074,141 filed on 09-Feb-1998, U.S. Appln. No. 60/074,341 filed on 09-Feb-1998, 
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U.S. Appln. No. 60/074,037 filed on 09-Feb-1998, U.S. Appln. No. 60/074,157 filed on 09-Feb- 
1998, U.S. Appln. No. 60/074,118 filed on 09-Feb-1998, U.S. Appln. No. 60/076,051 filed on 26- 
Feb-1998, U.S. Appln. No. 60/076,053 filed on 26-Feb-1998, U.S. Appln. No. 60/076,054 filed on 
26-Feb-1998, U.S. Appln. No. 60/076,052 filed on 26-Feb-1998, U.S. Appln. No. 60/076,057 filed 
5 on 26-Feb-1998, U.S. Appln. No. 60/077,714 filed on 12-Mar-1998, U.S. Appln. No. 60/077,687 
filed on 12-Mar-1998, U.S. Appln. No. 60/077,686 filed on 12-Mar-1998, U.S. Appln. No. 
60/077,696 filed on 12-Mar-1998, U.S. Appln. No. 60/078,566 filed on 19-Mar-1998, U.S. Appln. 
No. 60/078,574 filed on 19-Mar-1998, U.S. Appln. No. 60/078,576 filed on 19-Mar-1998, U.S. 
Appln. No. 60/078,579 filed on 19-Mar-1998, U.S. Appln. No. 60/078,563 filed on 19-Mar-1998, 

10 U.S. Appln. No. 60/078,573 filed on 19-Mar-1998, U.S. Appln. No. 60/078,578 filed on 19-Mar- 
1998, U.S. Appln. No. 60/078,581 filed on 19-Mar-1998, U.S. Appln. No. 60/078,577 filed on 19- 
Mar-1998, U.S. Appln. No. 60/080,314 filed on Ol-Apr-1998, U.S. Appln. No. 60/080,312 filed on 
Ol-Apr-1998, U.S. Appln. No. 60/080,313 filed on Ol-Apr-1998, U.S. Appln. No. 60/085,180 filed 
on 12-May-1998, U.S. Appln. No. 60/085,105 filed on 12-May-1998, U.S. Appln. No. 60/085,094 

15 filed on 12-May-1998, U.S. Appln. No. 60/085,093 filed on 12-May-1998, U.S. Appln. No. 
60/085,924 filed on 18-May-1998, U.S. Appln. No. 60/085,906 filed on 18-May-1998, U.S. 
Appln. No. 60/085,927 filed on 18-May-1998, U.S. Appln. No. 60/085,920 filed on 18-May-1998, 
U.S. Appln. No. 60/085,928 filed on 18-May-1998, U.S. Appln. No. 60/085,925 filed on 18-May- 
1998, U.S. Appln. No. 60/085,921 filed on 18-May-1998, U.S. Appln. No. 60/085,923 filed on 18- 

20 May-1998, U.S. Appln. No. 60/085,922 filed on 18-May-1998, U.S. Appln. No. 60/090,112 filed 
on 22-Jun-1998, U.S. Appln. No. 60/089,508 filed on 16-Jun-1998, U.S. Appln. No. 60/089,507 
filed on 16-Jun-1998, U.S. Appln. No. 60/089,510 filed on 16-Jun-1998, U.S. Appln. No. 
60/089,509 filed on 16Jun-1998, U.S. Appln. No. 60/090,113 filed on 22-Jun-1998, U.S. Appln. 
No. 60/092,956 filed on 15-Jul-1998, U.S. Appln. No. 60/092,921 filed on 15-Jul-1998, U.S. 

25 Appln. No. 60/092,922 filed on 15-Jul-1998, U.S. Appln. No. 60/094,657 filed on 30-Jul-1998, 
U.S. Appln. No. 60/095,486 filed on 05-Aug-1998, U.S. Appln. No. 60/096,319 filed on 12-Aug- 
1998, U.S. Appln. No. 60/095,455 filed on 06-Aug-1998, U.S. Appln. No. 60/095,454 filed on 06- 
Aug-1998, U.S. Appln. No. 60/097,917 filed on 25-Aug-1998, U.S. Appln. No. 60/098,634 filed 
on 31-Aug-1998, U.S. Appln. No. 60/101,546 filed on 23-Sep-1998, U.S. Appln. No. 60/102,895 

30 filed on 02-Oct-1998, U.S. Appln. No. 60/108,207 filed on 12-Nov-1998, U.S. Appln. No. 
60/113,006 filed on 18-Dec-1998, U.S. Appln. No. 60/112,809 filed on 17-Dec-1998, U.S. Appln. 
No. 60/116,330 filed on 19-Jan-1999, U.S. Appln. No. 60/119,468 filed on 10-Feb-1999, U.S. 
Appln. No. 60/125,055 filed on 18-Mar-1999, U.S. Appln. No. 60/128,693 filed on 09-Apr-1999, 
U.S. Appln. No. 60/130,991 filed on 26-Apr-1999, U.S. Appln. No. 60/137,725 filed on 07-Jun- 

35 1999, U.S. Appln. No. 60/145,220 filed on 23-Jul-1999, U.S. Appln. No. 60/149,182 filed on 17- 
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Aug-1999. U.S. Appln. No. 60/152,317 filed on 03-Sep-1999, U.S. Appln. No. 60/152,315 filed on 
03-Sep-1999, U.S. Appln. No. 60/155,709 filed on 24-Sep-1999, U.S. Appln. No. 60/163,085 filed 
on 02-Nov-1999, U.S. Appln. No. 60/172,411 filed on 17-Dec-1999, U.S. Appln. No. 60/162,239 
filed on 29-Oct-1999, U.S. Appln. No. 60/215,139 filed on 30-Jun-2000, U.S. Appln. No. 
5 60/162,211 filed on 29-Oct-1999, U.S. Appln. No. 60/215,138 filed on 30-Jun-2000, U.S. Appln. 
No. 60/162,240 filed on 29-Oct-1999, U.S. Appln. No. 60/215,131 filed on 30-Jun-2000, U.S. 
Appln. No. 60/162,237 filed on 29-Oct-1999, U.S. Appln. No. 60/219,666 filed on 21-Jul-2000, 
U.S. Appln. No. 60/162,238 filed on 29-Oct-1999, U.S. Appln. No. 60/215,134 filed on 30-Jun- 
2000, U.S. Appln. No. 60/163,580 filed on 05-Nov-1999, U.S. Appln. No. 60/215,130 filed on 30- 

10 Jun-2000, U.S. Appln. No. 60/163,577 filed on 05-Nov-1999, U.S. Appln. No. 60/215,137 filed on 
30-Jun-2000, U.S. Appln. No. 60/163,581 filed on 05-Nov-1999, U.S. Appln. No. 60/215,133 filed 
on 30-Jun-2000, U.S. Appln. No. 60/163,576 filed on 05-Nov-1999, U.S. Appln. No. 60/221,366 
filed on 27-Jul-2000, U.S. Appln. No. 60/164,344 filed on 09-Nov-1999, U.S. Appln. No. 
60/195,296 filed on 07-Apr-2000, U.S. Appln. No. 60/221,367 filed on 27-Jul-2000, U.S. Appln. 

15 No. 60/164,835 filed on 12-Nov-1999, U.S. Appln. No. 60/221,142 filed on 27-Jul-2000, U.S. 
Appln. No. 60/164,744 filed on 12-Nov-1999, U.S. Appln. No. 60/215,140 filed on 30-Jun-2000, 
U.S. Appln. No. 60/164,735 filed on 12-Nov-1999, U.S. Appln. No. 60/221,193 filed on 27-Jul- 
2000, U.S. Appln. No. 60/164,825 filed on 12-Nov-1999, U.S. Appln. No. 60/222,904 filed on 03- 
Aug-2000, U.S. Appln. No. 60/164,834 filed on 12-Nov-1999, U.S. Appln. No. 60/224,007 filed 

20 on 04-Aug-2000, U.S. Appln. No. 60/164,750 filed on 12-Nov-1999, U.S. Appln. No. 60/215,128 
filed on 30-Jun-2000, U.S. Appln. No. 60/166,415 filed on 19-Nov-1999, U.S. Appln. No. 
60/215,136 filed on 30-Jun-2000, U.S. Appln. No. 60/166,414 filed on 19-Nov-1999, U.S. Appln. 
No. 60/219,665 filed on 21-Jul-2000, U.S. Appln. No. 60/164,731 filed on 12-Nov-1999, U.S. 
Appln. No. 60/215,132 filed on 30-Jun-2000, U.S. Appln. No. 60/226,280 filed on 18-Aug-2000, 

25 U.S. Appln. No. 60/256,968 filed on 21-Dec-2000, U.S. Appln. No. 60/226,380 filed on 18-Aug- 
2000, U.S. Appln. No. 60/259,803 filed on 05-Jan-2001, U.S. Appln. No. 60/228,084 filed on 28- 
Aug-2000, U.S. Appln. No. 09/915,582 filed on 27-Jul-2001, U.S. Appln. No. 60/231,968 filed on 
12-Sep-2000, U.S. Appln. No. 60/236,326 filed on 29-Sep-2000, U.S. Appln. No. 60/234,21 1 filed 
on 20-Sep-2000, U.S. Appln. No. 60/226,282 filed on 18-Aug-2000, U.S. Appln. No. 60/232,104 

30 filed on 12-Sep-2000, U.S. Appln. No. 60/234,210 filed on 20-Sep-2000, U.S. Appln. No. 
60/226,278 filed on 18-Aug-2O0O, U.S. Appln. No. 60/259,805 filed on 05-Jan-2001, U.S. Appln. 
No. 60/226,279 filed on 18-Aug-2000, U.S. Appln. No. 60/259,678 filed on 05-Jan-2001, U.S. 
Appln. No. 60/226,281 filed on 18-Aug-2000, U.S. Appln. No. 60/231,969 filed on 12-Sep-2000, 
U.S. Appln. No. 60/228,086 filed on 28-Aug-2000, U.S. Appln. No. 60/259,516 filed on 04-Jan- 

35 2001, U.S. Appln. No. 60/228,083 filed on 28-Aug-2000, U.S. Appln. No. 60/259,804 filed on 05- 

1861 



WO 02/102993 



PCT/US02/08123 



Jan-2001, U.S. Appln. No. 60/270,658 filed on 23-Feb-2O01, U.S. Appln. No. 60/304,444 filed on 
12-Jul-2001, U.S. Appln. No. 60/270,625 filed on 23-Feb-2001, U.S. Appln. No. 60/304,417 filed 
on 12-M-2001, U.S. Appln. No. 60/295,869 filed on 06-Jun-2001, U.S. Appln. No. 60/304,121 
filed on ll-Jul-2001, U.S. Appln. No. 60/311,085 filed on 10-Aug-2001, U.S. Appln. No. 
60/325,209 filed on 28-Sep-2001, U.S. Appln. No. 60/330,629 filed on 26-Oct-2001, U.S. Appln. 
No. 60/331,046 filed on 07-Nov-2001, U.S. Appln. No. 60/358,554 filed on 22-Feb-2002, U.S. 
Appln. No. 60/358,714 filed on 25-Feb-2002, U.S. Appln. No. 60/277,340 filed on 21-Mar-2001, 
U.S. Appln. No. 60/306,171 filed on 19-M-2001, U.S. Appln. No. 60/278,650 filed on 27-Mar- 
2001, U.S. Appln. No. 60/331,287 filed on 13-Nov-2001, U.S. Appln. No. 09/950,082 filed on 12- 
Sep-2001, U.S. Appln. No. 09/950,083 filed on 12-Sep-2001, PCT Appln. No. US00/29363 filed 
on 25-Oct-2000, PCT Appln. No. USOQ/29360 filed on 25-Oct-2000, PCT Appln. No. 
US00/29362 filed on 25-Oct-2000, PCT Appln. No. US00/29365 filed on 25-Oct-2000, PCT 
Appln. No. US00/29364 filed on 25-Oct-2000, PCT Appln. No. USOO/30040 filed on 01-Nov- 
2000, PCT Appln. No. US00/30037 filed on Ol-Nov-2000, PCT Appln. No. US00/30045 filed on 
Ol-Nov-2000, PCT Appln. No. US00/30036 filed on Ol-Nov-2000, PCT Appln. No. US0O/3OO39 
filed on Ol-Nov-2000, PCT Appln. No. USOO/30654 filed on 08-Nov-2000, PCT Appln. No. 
USOO/30628 filed on 08-Nov-2000, PCT Appln. No. US00/30653 filed on 08-Nov-2000, PCT 
Appln. No. US00/3O629 filed on 08-Nov-2000, PCT Appln. No. US00/30679 filed on 08-Nov- 

2000, PCT Appln. No. US00/30674 filed on 08-Nov-2000, PCT Appln. No. US00/31 162 filed on 
15-Nov-2000, PCT Appln. No. US00/31282 filed on 15-Nov-2000, PCT Appln. No. US00/30657 
filed on 08-Nov-2000, PCT Appln. No. US01/01396 filed on 17-Jan-2001, PCT Appln. No. 
US01/01387 filed on 17-Jan-2001, PCT Appln. No. US01/01567 filed on 17-Jan-2001, PCT 
Appln. No. US01/01431 filed on 17-Jan-2001, PCT Appln. No. US0 1/01432 filed on 17-lan-2001, 
PCT Appln. No. US01/00544 filed on 09-Jan-2001, PCT Appln. No. US01/01435 filed on 17-Jan- 

2001, PCT Appln. No. US01/01386 filed on 17-Jan-2001, PCT Appln. No. US01/01565 filed on 
17-Jan-2001, PCT Appln. No. US01/01394 filed on 17-lan-2001, PCT Appln. No. US01/01434 
filed on 17-Jan-2001, PCT Appln. No. US01/01397 filed on 17-Jan-2001, PCT Appln. No. 
US01/01385 filed on 17-Jan-2001, PCT Appln. No. US01/01384 filed on 17-Jan-2001, PCT 
Appln. No. US01/01383 filed on 17-Jan-2001, PCT Appln. No. (Atty. Dkt. No. PS735; 
unassigned) filed on 21-Feb-2002, PCT Appln. No. (Atty. Dkt. No. PS736; unassigned) filed on 
21-Feb-2002, U.S. Appln. No. 09/148,545 filed on 04-Sep-1998, U.S. Appln. No. 09/621,01 1 filed 
on 20-Jul-2000, U.S. Appln. No. 09/981,876 filed on 19-Oct-2001, U.S. Appln. No. 09/149,476 
filed on 08-Sep-1998, U.S. Appln. No. 09/809,391 filed on 16-Mar-2001, U.S. Appln. No. 
09/882,171 filed on 18-lun-2001, U.S. Appln. No. 60/190,068 filed on 17-Mar-2000, U.S. Appln. 
No. 09/152,060 filed on ll-Sep-1998, U.S. Appln. No. 09/852,797 filed on ll-May-2001, U.S. 
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Appln. No. 09/853,161 filed on ll-May-200l, U.S. Appln. No. 09/852,659 filed on ll-May-2001, 
U.S. Appln. No. 10/058,993 filed on 30-Jan-2002, U.S. Appln. No. 60/265,583 filed on 02-Feb- 
2001, U.S. Appln. No. 09/154,707 filed on 17-Sep-1998, U.S. Appln. No. 09/966,262 filed on 01- 
Oct-2001, U.S. Appln. No. 09/983,966 filed on 26-Oct-2001, U.S. Appln. No. 10/059,395 filed on 
5 3I-Jan-2002, U.S. Appln. No. 09/984,245 filed on 29-Oct-2001, U.S. Appln. No. 09/166,780 filed 
on 06-Oct-1998, U.S. Appln. No. 09/577,145 filed on 24-May-2000, U.S. Appln. No. 09/814,122 
filed on 22-Mar-2001, U.S. Appln. No. 09/189,144 filed on 10-Nov-1998, U.S. Appln. No. 
09/690,454 filed on 18-Oct-2000, U.S. Appln. No. (Atty. Dkt. No. PZ006G13A; unassigned) filed 
on 05-Feb-2002, U.S. Appln. No. 10/062,599 filed on 05-Feb-2002, U.S. Appln. No. 09/205,258 

10 filed on 04-Dec-1998, U.S. Appln. No. 09/933,767 filed on 22-Aug-2001, U.S. Appln. No. 
60/184,836 filed on 24-Feb-2000, U.S. Appln. No. 60/193,170 filed on 29-Mar-2000, U.S. Appln. 
No. 10/023,282 filed on 20-Dec-2001, U.S. Appln. No. 10/004,860 filed on 07-Dec-2001, U.S. 
Appln. No. 09/209,462 filed on ll-Dec-1998, U.S. Appln. No. 09/213,365 filed on 17-Dec-1998, 
U.S. Appln. No. 09/627,081 filed on 27-Jul-2000, U.S. Appln. No. 09/227,357 filed on 08-Jan- 

15 1999, U.S. Appln. No. 09/983,802 filed on 25-Oct-2001, U.S. Appln. No. 09/973,278 filed on 10- 
Oct-2001, U.S. Appln. No. 60/239,899 filed on 13-Oct-2000, U.S. Appln. No. 09/984,490 filed on 
30-Oct-2001, U.S. Appln. No. 09/776,724 filed on 06-Feb-2001, U.S. Appln. No. 09/229,982 filed 
on 14-Jan-1999, U.S. Appln. No. 09/669,688 filed on 26-Sep-2000, U.S. Appln. No. 60/180,909 
filed on 08-Feb-2000, U.S. Appln. No. 09/236,557 filed on 26-Jan-1999, U.S. Appln. No. 

20 09/666,984 filed on 21-Sep-2000, U.S. Appln. No. 09/820,649 filed on 30-Mar-2001, U.S. Appln. 
No. 60/295,558 filed on 05-Jun-2001, U.S. Appln. No. 09/244,112 filed on 04-Feb-1999, U.S. 
Appln. No. 09/774,639 filed on Ol-Feb-2001, U.S. Appln. No. 09/969,730 filed on 04-Oct-2001, 
U.S. Appln. No. 60/238,291 filed on 06-Oct-2000, U.S. Appln. No. 09/251,329 filed on 17-Feb- 
1999, U.S. Appln. No. 09/716,128 filed on 17-Nov-2000, U.S. Appln. No. 09/257,179 filed on 25- 

25 Feb- 1999, U.S. Appln. No. 09/729,835 filed on 06-Dec-2000, U.S. Appln. No. 09/262,109 filed on 
04-Mar-1999, U.S. Appln. No. 09/722,329 filed on 28-Nov-2000, U.S. Appln. No. (Atty. Dkt. No. 
PZ016P1C1; unassigned) filed on 17-Jan-2002, U.S. Appln. No. 60/262,066 filed on 18-Jan-2001, 
U.S. Appln. No. 09/281,976 filed on 31-Mar~1999, U.S. Appln. No. 09/288,143 filed on 08-Apr- 
1999, U.S. Appln. No. 09/984,429 filed on 30-Oct-2001, U.S. Appln. No. 60/244,591 filed on 01- 

30 Nov-2000, U.S. Appln. No. 09/296,622 filed on 23-Apr-1999, U.S. Appln. No. 09/305,736 filed 
on 05-May-1999, U.S. Appln. No. 09/818,683 filed on 28-Mar-2001, U.S. Appln. No. 09/974,879 
filed on 12-Oct-2001, U.S. Appln. No. 60/239,893 filed on 13-Oct-2000, U.S. Appln. No. 
09/334,595 filed on 17-Jun-1999, U.S. Appln. No. 09/348,457 filed on 07-Jul-1999, U.S. Appln. 
No. 09/739,907 filed on 20-Dec-2000, U.S. Appln. No. 09/938,671 filed on 27-Aug-2001, U.S. 

35 Appln. No. 09/363,044 filed on 29-Jul-1999, U.S. Appln. No. 09/813,153 filed on 21-Mar-2001, 
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U.S. Appln. No. 09/949,925 filed on 12-Sep-2001, U.S. Appln. No. 60/232,150 filed on 12-Sep- 

2000, U.S. Appln. No. 09/369,247 filed on 05-Aug-1999, U.S. Appln. No. 10/062,548 filed on 05- 
Feb-2002, U.S. Appln. No. 09/382,572 filed on 25-Aug-1999, U.S. Appln. No. 09/716,129 filed on 
n-Nov-2000, U.S. Appln. No. 09/393,022 filed on 09-Sep-1999, U.S. Appln. No. 09/798,889 
filed on 06-Mar-2001, U.S. Appln. No. 09/397,945 filed on 17-Sep-1999, U.S. Appln. No. 
09/437,658 filed on 10-Nov-1999, U.S. Appln. No. 09/892,877 filed on 28-Jun-2001, U.S. Appln. 
No. 09/948,783 filed on 10-Sep-2001, U.S. Appln. No. 60/231,846 filed on ll-Sep-2000, U.S. 
Appln. No. 09/461,325 filed on 14-Dec-1999, U.S. Appln. No. 10/050,873 filed on 18-Jan-2002, 
U.S. Appln. No. 60/263,230 filed on 23-Jan-2001, U.S. Appln. No. 60/263,681 filed on 24-Ian- 

2001, U.S. Appln. No. 10/012,542 filed on 12-Dec-2001, U.S. Appln. No. 09/482,273 filed on 13- 
Jan-2000, U.S. Appln. No. 60/234,925 filed on 25-Sep-2000, U.S. Appln. No. 09/984,276 filed on 

29- Oct-2001, U.S. Appln. No. 09/984,271 filed on 29-Oct-2001, U.S. Appln. No. 09/489,847 filed 
on 24-Jan-2000, U.S. Appln. No. 60/350,898 filed on 25-Jan-2002, U.S. Appln. No. 09/511,554 
filed on 23-Feb-2000, U.S. Appln. No. 09/739,254 filed on 19-Dec-2000, U.S. Appln. No. 
09/904,615 filed on 16-Jul-2001, U.S. Appln. No. 10/054,988 filed on 25-Jan-2002, U.S. Appln. 
No. 09/531,119 filed on 20-Mar-2000, U.S. Appln. No. 09/820,893 filed on 30-Mar-2001, U.S. 
Appln. No. 09/565,391 filed on 05-May-2000, U.S. Appln. No. 09/948,820 filed on 10-Sep-2001, 
U.S. Appln. No. 09/591,316 filed on 09-Jun-2000, U.S. Appln. No. 09/895,298 filed on 02-Jul- 
2001, U.S. Appln. No. 09/618,150 filed on 17-Jul-2000, U.S. Appln. No. 09/985,153 filed on 01- 
Nov-2001, U.S. Appln. No. 09/628,508 filed on 28-Jul-2000, U.S. Appln. No. 09/997,131 filed on 

30- Nov-2001, U.S. Appln. No. 09/661,453 filed on 13-Sep-2000, U.S. Appln. No. 10/050,882 
filed on 18-Jan-2002, U.S. Appln. No. 09/684,524 filed on 10-Oct-2000, U.S. Appln. No. 
10/050,704 filed on 18-Jan-2002, U.S. Appln. No. 09/726,643 filed on Ol-Dec-2000, U.S. Appln. 
No. 10/042,141 filed on ll-Jan-2002, U.S. Appln. No. 09/756,168 filed on 09-Jan-2001, U.S. 
Appln. No. 09/781,417 filed on 13-Feb-2001, U.S. Appln. No. (Atty. Dkt. No. PZ042P1C1; 
unassigned) filed on Ol-Feb-2002, U.S. Appln. No. 09/789,561 filed on 22-Feb-2001, U.S. Appln. 
No. 09/800,729 filed on 08-Mar-2001, U.S. Appln. No. 09/832,129 filed on ll-Apr-2001, PCT 
Appln. No.US98/04482 filed on 06-Mar-1998, PCT Appln. No.US98/04493 filed on 06-Mar-1998, 
PCT Appln. No.US98/04858 filed on 12-Mar-1998, PCT Appln. No.US98/053 11 filed on 19-Mar- 
1998, PCT Appln. No.US98/06801 filed on 07-Apr-1998, PCT Appln. No.US98/10868 filed on 
28-May-1998, PCT Appln. No.US98/l 1422 filed on 04-Jun-1998, PCT Appln. No.US01/05614 
filed on 21-Feb-2001, PCT Appln. No.US98/12125 filed on ll-Jun-1998, PCT Appln. 
No.US98/13608 filed on 30-Jun-1998, PCT Appln. No.US98/13684 filed on 07-Jul-1998, PCT 
Appln. No.US98/14613 filed on 15-Jul-1998, PCT Appln. No.US98/15949 filed on 29-Jul-1998, 
PCT Appln. No.US98/16235 filed on 04-Aug-1998, PCT Appln. No.US98/17044 filed on 18-Aug- 
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1998, PCT Appln. No.US98/17709 filed on 27-Aug-1998, PCT Appln. No.US98/18360 filed on 
03-Sep-1998, PCT Appln. No.(Atty. Dkt. No. PZ016PCT2; unassigned) filed on 17-Jan-2002, 
PCT Appln. NO.US98/20775 filed on Ol-Oct-1998, PCT Appln. No.US98/21 142 filed on 08-Oct- 
1998, PCT Appln. No.US98/22376 filed on 23-Oct-1998, PCT Appln. No.US98/23435 filed on 
5 04-Nov-1998, PCT Appln. No.US98/27059 filed on 17-Dec-1998, PCT Appln. No.US99/00108 
filed on 06-Jan-1999, PCT Appln. No.US99/01621 filed on 27-Jan-1999, PCT Appln. 
NO.US99/02293 filed on 04-Feb-1999, PCT Appln. No.US99/03939 filed on 24-Feb-1999, PCT 
Appln. No.US99/05721 filed on ll-Mar-1999, PCT Appln. No.US99/05804 filed on 18-Mar-1999, 
PCT Appln. No.US99/09847 filed on 06-May-1999, PCT Appln. No.US99/13418 filed on 15-Jun- 

10 1999, PCT Appln. No.US99/15849 filed' on 14-Jul-1999, PCT Appln. No.US01/0091 1 filed on 12- 
Jan-2001, PCT Appln. No.US01/29871 filed on 24-Sep-2001, PCT Appln. No.US99/17130 filed 
on 29-Jul-1999, PCT Appln. No.US99/19330 filed on 24-Aug-1999, PCT Appln. No.US99/22012 
filed on 22-Sep-1999, PCT Appln. No.US99/26409 filed on 09-Nov-1999, PCT Appln. 
No.US99/29950 filed on 16-Dec-1999, PCT Appln. No.USOO/00903 filed on 18-Jan-2000, PCT 

15 Appln. No.USOO/03062 filed on 08-Feb-2000, PCT Appln. No.USOO/06783 filed on 16-Mar-2000, 
PCT Appln. No.USOO/08979 filed on 06-Apr-2000, PCT Appln. No.USOO/15187 filed on 02-Jun- 
2000, PCT Appln. No.USOO/19735 filed on 20-Jul-2000, PCT Appln. No.US00/22325 filed on 16- 
Aug-2000, PCT Appln. No.USOO/24008 filed on 31-Aug-2000, PCT Appln. No.US00/26013 filed 
on 22-Sep-2000, PCT Appln. No.US00/28664 filed on 17-Oct-2000, US Appln. No. 09/833,245 

20 filed on 12-Apr-2001, and PCT Appln. No. US01/1 1988 filed on 12-Apr-2001. 
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Applicant's File 
Reference Number: 



PS904PCT 



International Application 

Number: Unassigned 



INDICATIONS RELATING TO DEPOSITED BIOLO GICAL MATERIAL 

(PCT Rule \3bis) 

A. The indications made below relate to the deposited biological material referred to in Table 1 A 

of the description. 

B. IDENTIFICATION OF DEPOSIT : Further deposits are identified 

on 2 additional sheets: 

Name of Depository: American Type Culture Collection 
Address of Depository: 10801 University Boulevard 

Manassas, Virginia 20110-2209 

United States of America 



Accession 
Number 


Date of 1 
Deposit 


j 

,,.~\ 


Accession 
Number 


Date of 
Deposit 


203027 


26-Jun-1998 


209568 


6-Jan-1998 


203069 


27-Jul-1998 


209580 


14-Jan-1998 j 


203070 


27-Jul-1998 


209603 


29-Jan-1998 


203071 


27-Jul-1998 


209626 


12-Feb-1998 


203081 


30-Jul-1998 : 


209627 


12-Feb-1998 


203105 


13-Aug-1998 


209628 


12-Feb-1998 


203181 


9-Sep-1998 


209641 


25-Feb-1998 


203331 


8-Oct-1998 


209645 


25-Feb-1998 


203364 


19-Oct-1998 


209646 


25-Feb-1998 


203484 


17-Nov-1998 




209647 


25-Feb-1998 


203499 


1 -Dec- 1998 




209651 


4-Mar-1998 


203517 


10-Dec-1998 


209683 


20-Mar-1998 1 


203570 


11 -Jan- 1999 


209745 


7- Apr- 1998 


| 203648 


9-Feb-1999 




r n 


209746 


7-Apr-1998 ! 


203858 


18-Mar-1999 


209782 


20-Apr-1998 


203979 


29-Apr-1999 


209852 


7-May-1998 


209007 


28-Apr-1997 


209853 


7-May-1998 


209008 


28-Apr-1997 




209877 


18-May-1998 


209009 


28-Apr-1997 


r - " 

; 


209878 


18-May-1998 


209010 


28-Apr-1997 


209889 


22-May-1998 


209011 


28-Apr-1997 


209965 


ll-Jun-1998 


209012 


28-Apr-1997 


97897 


26-Feb-1997 


209022 


8-May-1997 


97898 


26-Feb-1997 


209043 


15-May-1997 


97899 


26-Feb-1997 


209044 


15-May-1997 


97900 


26-Feb-1997 


209045 


15-May-1997 


\ 97903 


26-Feb-1997 


209046 


15-May-1997 


97921 


7-Mar-1997 


209049 


15-May-1997 


97922 


7-Mar-1997 


209070 


22-May-1997 


97923 


7-Mar-1997 


209071 


22-May-1997 


97924 


7-Mar-1997 


209072 


22-May-1997 


i 97955 


13-Mar-1997 


209073 


22-May-1997 


J 97957 


13-Mar-1997 
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Applicant's File 
Reference Number: 



PS904PCT 



International Application 

Number: UngSgjgngd 



Accession 


Date of 




Accession 


Date of 


Number 


Deposit 




Number 


Deposit 


209074 


22-May-1997 




97958 


13-Mar-1997 


209075 


22-May-1997 




97974 


4-Apr-1997 


209076 


22-May-1997 




97975 


4-Apr-1997 


209080 


29-May-1997 




97976 


4-Apr-1997 


209081 


29-May-1997 




97977 


4-Apr-1997 


209082 


29-May-1997 




97978 


27-Mar-1997 


209083 


29-May-1997 


"'I 


97979 


27-Mar-1997 


209084 


29-May-1997 




PTA-1201 


13-Jan-20O0 


209085 


29-May-1997 




PTA-1543 


21-Mar-2000 


209086 


29-May-1997 


i - 


PTA-1544 


21-Mar-2000 


209089 


5-Jun-1997 


□ 


PTA-161 


l-Jun-1999 


209090 


5-Jun-1997 




PTA-163 


l-Jun-1999 


209118 


12-Jun-1997 




PTA-2069 


9-Jun-2000 


209119 


12-Jun-1997 




PTA-2070 


9-Jun-2000 


209124 


19-Jun-1997 




PTA-2071 


9-Jun-2000 


209125 


19-Jun-1997 




PTA-2072 


9-Jun-2000 


209126 


19-Jun-1997 




PTA-2073 


9-Jun-2000 


209138 


3-Jul-1997 


L 


PTA-2074 


9-Jun-2000 


209139 


3-Jul-1997 




PTA-2075 


9-Jun-2000 


209141 


9-Jul-1997 




PTA-2076 


9-Jun-2000 


209145 


17-JuM997 




PTA-2077 


9-Jun-2000 


209146 


17-Jul-1997 




PTA-2078 


9-Jun-2000 


209147 


17-Jul-1997 


l 


PTA-2079 


9-Jun-2000 


209148 


17-Jul-1997 




PTA-2080 


9-Jun-2000 


209177 


24-Jul-1997 




PTA-2081 


9-Jun-2000 


209178 


24-Jul-1997 




PTA-2082 


9-Jun-2000 I 


209179 


24Jul-1997 


. 


PTA-2083 


9-Jun-2000 


209180 


24-Jul-1997 




PTA-2982 


26-Jan-2001 


209194 


l-Aug-1997 


\ 


PTA-322 


9-Jul-1999 


209195 


l-Aug-1997 


» 


PTA-499 


11 -Aug- 1999 


209197 


8-Aug-1997 


i — 

r. 


PTA-536 


13-Aug-1999 


209215 


21-Aug-1997 




PTA-622 


2-Sep-1999 


209224 


28-Aug-1997 


L... 


PTA-623 


2-Sep-1999 


209225 


28-Aug-1997 




PTA-841 


13-Oct-1999 


209226 


28-Aug-1997 




PTA-842 


13-Oct-1999 


209235 


4-Sep-1997 


r 


PTA-843 


13-Oct-1999 


209236 


4-Sep-1997 





PTA-844 


13-Oct-1999 


209241 


12-Sep-1997 




PTA-845 


13-Oct-1999 


209242 


12-Sep-1997 




PTA-846 


13-Oct-1999 


209243 


12-Sep-1997 




PTA-847 


13-Oct-1999 


209244 


12-Sep-1997 




PTA-848 


13-Oct-1999 


209277 


18-Sep-1997 




PTA-849 


13-Oct-1999 
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Applicant's File 

Reference Number: PS904PCT 


International Application 

Number: Unassigned 




Accession 
Number 


Date of 
Deposit 


Accession 
Number 


Date of 
Deposit 


209299 


25-Sep-1997 


PTA-855 


18-Oct-1999 


209300 


25-Sep-1997 


PTA-867 


26-Oct-1999 


209324 


2-Oct-1997 


PTA-868 


26-Oct-1999 


209346 


9-Oct-1997 


PTA-869 


26-Oct-1999 


209368 


16-Oct-1997 


PTA-870 


26-Oct-1999 


1 209407 


23-Oct-1997 


PTA-871 


26-Oct-1999 


209423 


30-Oct-1997 


PTA-872 


26-Oct-1999 


209463 


14-Nov-1997 


PTA-883 


28-Oct-1999 


209511 


3-Dec-1997 


PTA-884 
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EUROPE 

In respect of those designations in which a European Patent is sought a sample of the 
deposited microorganism will be made available until the publication of the mention of the 
grant of the European patent or until the date on which the application has been refused or 
withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nominated by the person requesting the sample (Rule 28(4) EPC). 



CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform the 
International Bureau accordingly before completion of technical preparations for publication 
of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available, 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 



1869 



WO 02/102993 PCT/US02/08123 



UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 31F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the Netherlands, 
whichever of the two dates occurs earlier. 
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What Is Claimed Is: 

1. Use of a polypeptide for the preparation of a diagnostic or pharmaceutical composition 
for diagnosing or treating cancer or other hyperproliferative disorder, wherein said polypeptide 
comprises an amino acid sequence at least 95% identical to a sequence selected from the group 
consisting of: 

(a) a full length polypeptide of SEQ ID NO:Y or a full length polypeptide encoded by 
the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in 
Table 1A; 

(b) a predicted secreted form of SEQ ID NO:Y or a secreted form of the polypeptide 
encoded by the cDNA Clone 3D in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as 
referenced in Table 1 A; 

(c) a polypeptide fragment of SEQ ID NO: Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1A; 

(d) a polypeptide fragment of SEQ ID NO: Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1 A, wherein said fragment has biological activity; 

(e) a polypeptide domain of SEQ ID NO:Y as referenced in Table IB; 

(f) a polypeptide domain of SEQ ID NO:Y as referenced in Table 2; and 

(g) a predicted epitope of SEQ ID NO:Y as referenced in Table IB. 

2. Use of the polypeptide of claim 1, wherein said wherein said polypeptide comprises a 
heterologous amino acid sequence. 

3. Use of a polypeptide for the preparation of a diagnostic or pharmaceutical composition 
for diagnosing or treating cancer or other hyperproliferative disorder, wherein said polypeptide 
comprises an amino acid sequence selected from the group consisting of: 

(a) a full length polypeptide of SEQ ID NO:Y or a full length polypeptide encoded by 
the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in 
Table 1A; 

(b) a predicted secreted form of SEQ ID NO:Y or a secreted form of the polypeptide 
encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as 
referenced in Table 1 A; 
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(c) a polypeptide fragment of SEQ ID NO: Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1A; 

(d) a polypeptide fragment of SEQ ED NO: Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1A, wherein said fragment has biological activity; 

(e) a polypeptide domain of SEQ ID NO:Y as referenced in Table IB; 

(f) a polypeptide domain of SEQ ID NO:Y as referenced in Table 2; and 

(g) a predicted epitope of SEQ ID NO:Y as referenced in Table IB. 

4. Use of the polypeptide of claim 3, wherein said polypeptide comprises a heterologous 
amino acid sequence. 

5. Use of an antibody or fragment thereof for the preparation of a diagnostic or 
pharmaceutical composition for diagnosing or treating cancer or other hyperproliferative disorder, 
wherein said antibody or fragment thereof binds a polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence selected from the group consisting of: 

(a) a full length polypeptide of SEQ ID NO:Y or a full length polypeptide encoded by 
the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in 
Table 1A; 

(b) a predicted secreted form of SEQ ID NO:Y or a secreted form of the polypeptide 
encoded by the cDNA Clone ED in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as 
referenced in Table 1 A; 

(c) a polypeptide fragment of SEQ ID NO:Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1A; 

(d) a polypeptide fragment of SEQ ID NO: Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1 A, wherein said fragment has biological activity; 

(e) a polypeptide domain of SEQ ID NO.Y as referenced in Table IB; 

(f) a polypeptide domain of SEQ ID NO: Y as referenced in Table 2; and 

(g) a predicted epitope of SEQ ID NO:Y as referenced in Table IB. 

6. Use of an antibody or fragment thereof for the preparation of a diagnostic or 
pharmaceutical composition for diagnosing or treating cancer or other hyperproliferative disorder, 
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wherein said antibody or fragment thereof binds a polypeptide selected from the group consisting 
of: 

(a) a full length polypeptide of SEQ ID NO:Y or a full length polypeptide encoded by 
the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in 
Table 1A; 

(b) a predicted secreted form of SEQ ID NO: Y or a secreted form of the polypeptide 
encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as 
referenced in Table 1 A; 

(c) a polypeptide fragment of SEQ ID NO: Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1A; 

(d) a polypeptide fragment of SEQ ID NO: Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1 A, wherein said fragment has biological activity; 

(e) a polypeptide domain of SEQ ID NO:Y as referenced in Table IB; 
(0 a polypeptide domain of SEQ ID NO: Y as referenced in Table 2; and 
(g) a predicted epitope of SEQ ID NO:Y as referenced in Table IB. 

7. Use of a nucleic acid molecule for the preparation of a diagnostic or pharmaceutical 
composition for diagnosing or treating cancer or other hyperproliferative disorder, wherein said 
nucleic acid molecule comprises a polynucleotide sequence at least 95% identical to a sequence 
selected from the group consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X as referenced in Table 1 A; 

(b) a polynucleotide encoding a full length polypeptide of SEQ ID NO:Y or a full 
length polypeptide encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ 
ID NO:Y as referenced in Table 1 A; 

(c) a polynucleotide encoding a predicted secreted form of SEQ ID NO: Y or a secreted 
form of the polypeptide encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to 
SEQ ID NO:Y as referenced in Table 1 A; 

(d) a polynucleotide encoding a polypeptide fragment of SEQ ID NO:Y or a 
polypeptide fragment encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to 
SEQ ID NO:Y as referenced in Table 1 A; 

(e) a polynucleotide encoding a polypeptide fragment of SEQ ID NO:Y or a 
polypeptide fragment encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to 
SEQ ID NO: Y as referenced in Table 1 A, wherein said fragment has biological activity; 
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(0 a polynucleotide encoding a polypeptide domain of SEQ ID NO: Y as referenced in 

Table IB; 

(g) a polynucleotide encoding a polypeptide domain of SEQ ID NO: Y as referenced in 
Table 2; and 

(h) a polynucleotide encoding a predicted epitope of SEQ ID NO:Y as referenced in 

Table IB. 

8. Use of the nucleic acid molecule of claim 7, wherein said nucleic acid molecule 
comprises a heterologous polynucleotide sequence. 

9. Use of a nucleic acid molecule for the preparation of a diagnostic or pharmaceutical 
composition for diagnosing or treating cancer or other hyperproliferative disorder, wherein said 
nucleic acid molecule comprises a polynucleotide sequence selected from the group consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X as referenced in Table 1 A; 

(b) a polynucleotide encoding a full length polypeptide of SEQ ID NO:Y or a full 
length polypeptide encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ 
ID NO:Y as referenced in Table 1 A; 

(c) a polynucleotide encoding a predicted secreted form of SEQ ID NO: Y or a secreted 
form of the polypeptide encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to 
SEQ ID NO:Y as referenced in Table 1 A; 

(d) a polynucleotide encoding a polypeptide fragment of SEQ ID NO:Y or a 
polypeptide fragment encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to 
SEQ ID NO:Y as referenced in Table 1 A; 

(e) a polynucleotide encoding a polypeptide fragment of SEQ ID NO: Y or a 
polypeptide fragment encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to 
SEQ ED NO: Y as referenced in Table 1 A, wherein said fragment has biological activity; 

(0 a polynucleotide encoding a polypeptide domain of SEQ ID NO:Y as referenced in 

Table IB; 

(g) a polynucleotide encoding a polypeptide domain of SEQ ID NO: Y as referenced in 
Table 2; and 

(h) a polynucleotide encoding a predicted epitope of SEQ ID NO:Y as referenced in 

Table IB. 

10. Use of the nucleic acid molecule of claim 9, wherein said nucleic acid molecule 
comprises a heterologous polynucleotide sequence. 
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11. Use of an agonist or antagonist for the preparation of a pharmaceutical composition 
for treating cancer or other hyperproliferative disorder, wherein said agonist or antagonist binds a 
polypeptide comprising an amino acid sequence at least 95% identical to a sequence selected from 
the group consisting of: 

(a) a full length polypeptide of SEQ ID NO: Y or a full length polypeptide encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1A; 

(b) a predicted secreted form of SEQ ID NO:Y or a secreted form of the polypeptide 
encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as 
referenced in Table 1A; 

(c) a polypeptide fragment of SEQ ID NO: Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1A; 

(d) a polypeptide fragment of SEQ ID NO:Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1A, wherein said fragment has biological activity; 

(e) a polypeptide domain of SEQ ID NO:Y as referenced in Table IB; 

(f) a polypeptide domain of SEQ ID NO: Y as referenced in Table 2; and 

(g) a predicted epitope of SEQ ID NO: Y as referenced in Table IB. 

12. Use of an agonist or antagonist for the preparation of a pharmaceutical composition 
for treating cancer or other hyperproliferative disorder, wherein said agonist or antagonist binds a 
polypeptide selected from the group consisting of: 

(a) a full length polypeptide of SEQ ID NO:Y or a full length polypeptide encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1A; 

(b) a predicted secreted form of SEQ ID NO:Y or a secreted form of the polypeptide 
encoded by the cDNA Clone ED in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as 
referenced in Table 1A; 

(c) a polypeptide fragment of SEQ ID NO:Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1A; 
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(d) a polypeptide fragment of SEQ ID NO:Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1 A, wherein said fragment has biological activity; 

(e) a polypeptide domain of SEQ ID NO:Y as referenced in Table IB; 

(f) a polypeptide domain of SEQ ID NO:Y as referenced in Table 2; and 

(g) a predicted epitope of SEQ ID NO:Y as referenced in Table IB. 

13. A polypeptide comprising an amino acid sequence at least 95% identical to a sequence 
selected from the group consisting of: 

(a) a full length polypeptide of SEQ ID NO: Y or a full length polypeptide encoded by 
the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in 
Table 1A; 

(b) a predicted secreted form of SEQ ID NO:Y or a secreted form of the polypeptide 
encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as 
referenced in Table 1A; 

(c) a polypeptide fragment of SEQ ID NO: Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1A; 

(d) a polypeptide fragment of SEQ ED NO: Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ED NO:Y as referenced in Table 
1A, wherein said fragment has biological activity; 

(e) a polypeptide domain of SEQ ID NO:Y as referenced in Table IB; 

(f) a polypeptide domain of SEQ ID NO: Y as referenced in Table 2; and 

(g) a predicted epitope of SEQ ID NO:Y as referenced in Table IB. 

14. The polypeptide of claim 13, wherein said polypeptide comprises a heterologous 
amino acid sequence. 

15. Use of the polypeptide of claim 13 for identifying a binding partner comprising: 

(a) contacting the polypeptide of claim 13 with a binding partner; and 

(b) determining whether the binding partner increases or decreases activity of the 
polypeptide. 

16. A polypeptide comprising an amino acid sequence selected from the group consisting 

of: 
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(a) a full length polypeptide of SEQ ID NO: Y or a full length polypeptide encoded by 
the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in 
Table 1A; 

(b) a predicted secreted form of SEQ ID NO:Y or a secreted form of the polypeptide 
encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as 
referenced in Table 1 A; 

(c) a polypeptide fragment of SEQ ID NO: Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1A; 

(d) a polypeptide fragment of SEQ 3D NO: Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1 A, wherein said fragment has biological activity; 

(e) a polypeptide domain of SEQ ID NO:Y as referenced in Table IB; 
(0 a polypeptide domain of SEQ ID NO: Y as referenced in Table 2; and 
(g) a predicted epitope of SEQ ID NO: Y as referenced in Table IB. 

17. The polypeptide of claim 16, wherein said polypeptide comprises a heterologous 
polypeptide sequence. 

18. Use of the polypeptide of claim 16 for identifying a binding partner comprising: 

(a) contacting the polypeptide of claim 16 with a binding partner; and 

(b) determining whether the binding partner increases or decreases activity of the 
polypeptide. 

19. An antibody or fragment thereof that binds a polypeptide comprising an amino acid 
sequence at least 95% identical to a sequence selected from the group consisting of: 

(a) a full length polypeptide of SEQ ED NO.Y or a full length polypeptide encoded by 
the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in 
Table 1A; 

(b) a predicted secreted form of SEQ ID NO:Y or a secreted form of the polypeptide 
encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as 
referenced in Table 1 A; 

(c) a polypeptide fragment of SEQ ID NO: Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1A; 
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(d) a polypeptide fragment of SEQ ID NO: Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1 A, wherein said fragment has biological activity; 

(e) a polypeptide domain of SEQ ID NO:Y as referenced in Table IB; 
(0 a polypeptide domain of SEQ ID NO: Y as referenced in Table 2; and 
(g) a predicted epitope of SEQ ID NO:Y as referenced in Table IB. 

20. An antibody or fragment thereof that binds a polypeptide selected from the group 
consisting of: 

(a) a full length polypeptide of SEQ ED NO: Y or a full length polypeptide encoded by 
the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced 'in 
Table 1A; 

(b) a predicted secreted form of SEQ ID NO:Y or a secreted form of the polypeptide 
encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as 
referenced in Table 1 A; 

(c) a polypeptide fragment of SEQ ID NO: Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1A; 

(d) a polypeptide fragment of SEQ ID NO: Y or a polypeptide fragment encoded by the 
cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ ID NO:Y as referenced in Table 
1A, wherein said fragment has biological activity; 

(e) a polypeptide domain of SEQ ID NO: Y as referenced in Table IB; 
(0 a polypeptide domain of SEQ ID NO: Y as referenced in Table 2; and 
(g) a predicted epitope of SEQ ID NO: Y as referenced in Table IB. r 

21. A nucleic acid molecule comprising a polynucleotide sequence at least 95% identical 
to a sequence selected from the group consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X as referenced in Table 1A; 

(b) a polynucleotide encoding a full length polypeptide of SEQ ID NO:Y or a full 
length polypeptide encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ 
ID NO:Y as referenced in Table 1 A; 

(c) a polynucleotide encoding a predicted secreted form of SEQ ID NO: Y or a secreted 
form of the polypeptide encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to 
SEQ ID NO:Y as referenced in Table 1 A; 
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(d) a polynucleotide encoding a polypeptide fragment of SEQ ID NO:Y or a 
polypeptide fragment encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to 
SEQ ID NO: Y as referenced in Table 1A; 

(e) a polynucleotide encoding a polypeptide fragment of SEQ ID NO:Y or a 
polypeptide fragment encoded by the cDNA Gone ID in ATCC Deposit No:Z corresponding to 
SEQ ID NO: Y as referenced in Table 1 A, wherein said fragment has biological activity; 

(f) a polynucleotide encoding a polypeptide domain of SEQ ID NO: Y as referenced in 

Table IB; 

(g) a polynucleotide encoding a polypeptide domain of SEQ ID NO: Y as referenced in 
Table 2; and 

(h) a polynucleotide encoding a predicted epitope of SEQ ID NO:Y as referenced in 

Table IB. 

22. The nucleic acid molecule of claim 21, wherein said nucleic acid molecule comprises 
a heterologous polynucleotide sequence. 

23. A recombinant vector comprising the nucleic acid molecule of claim 21. 

24. A recombinant vector comprising the nucleic acid molecule of claim 22. 

25. A recombinant host cell comprising the recombinant vector of claim 23. 

26. A recombinant host cell comprising the recombinant vector of claim 24. 

27. A nucleic acid molecule comprising a polynucleotide sequence selected from the 
group consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X as referenced in Table 1 A; 

(b) a polynucleotide encoding a full length polypeptide of SEQ ID NO:Y or a full 
length polypeptide encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to SEQ 
ID NO:Y as referenced in Table 1 A; 

(c) a polynucleotide encoding a predicted secreted form of SEQ ID NO: Y or a secreted 
form of the polypeptide encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to 
SEQ ID NO:Y as referenced in Table 1A; 
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(d) a polynucleotide encoding a polypeptide fragment of SEQ ID NO:Y or a 
polypeptide fragment encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to 
SEQ ID NO:Y as referenced in Table I A; 

(e) a polynucleotide encoding a polypeptide fragment of SEQ ID NO:Y or a 
polypeptide fragment encoded by the cDNA Clone ID in ATCC Deposit No:Z corresponding to 
SEQ ID NO:Y as referenced in Table 1 A, wherein said fragment has biological activity; 

(f) a polynucleotide encoding a polypeptide domain of SEQ ID NO: Y as referenced in 

Table IB; 

(g) a polynucleotide encoding a polypeptide domain of SEQ ID NO: Y as referenced in 
Table 2; and 

(h) a polynucleotide encoding a predicted epitope of SEQ ID NO:Y as referenced in 

Table IB. 

28. The nucleic acid molecule of claim 27, wherein said nucleic acid molecule comprises 
a heterologous polynucleotide sequence. 

29. A recombinant vector comprising the nucleic acid molecule of claim 27. 

30. A recombinant vector comprising the nucleic acid molecule of claim 28. 
. 31. A recombinant host cell comprising the recombinant vector of claim 29. 

32. A recombinant host cell comprising the recombinant vector of claim 30. 
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Sequence List 

<110> Human Genome Sciences, Inc. 

<120> Human Secreted Proteins 

<130> PS904PCT 

<150> US 60/331,287 
<151> 2001-11-13 

<150> US 60/306,171 
<151> 2001-07-19 

<150> US 60/277,340 
<151> 2001-03-21 

<160> 2048 

<170> Patentln Ver. 2.0 

<210> 1 

<211> 733 

<212> DNA 

<213> Homo sapiens 

<400> 1 

gggatccgga gcccaaatct tctgacaaaa ctcacacatg cccaccgtgc ccagcacctg 60 

aattcgaggg tgcaccgtca gtcttcctct tccccccaaa acccaaggac accctcatga 120 

tctcccggac tcctgaggtc acatgcgtgg tggtggacgt aagccacgaa gaccctgagg 180 

tcaagttcaa ctggtacgtg gacggcgtgg aggtgcataa tgccaagaca aagccgcggg 240 

aggagcagta caacagcacg taccgtgtgg tcagcgtcct caccgtcctg caccaggact 300 

ggctgaatgg caaggagtac aagtgcaagg tctccaacaa agccctccca acccccatcg 360 

agaaaaccat ctccaaagcc aaagggcagc cccgagaacc acaggtgtac accctgcccc 420 

catcccggga tgagctgacc aagaaccagg tcagcctgac ctgcctggtc aaaggcttct 480 

atccaagcga catcgccgtg gagtgggaga gcaatgggca gccggagaac aactacaaga 540 

ccacgcctcc cgtgctggac tccgacggct ccttcttcct ctacagcaag ctcaccgtgg 600 

acaagagcag gtggcagcag gggaacgtct tctcatgctc cgtgatgcat gaggctctgc 660 

acaaccacta cacgcagaag agcctctccc tgtctccggg taaatgagtg cgacggccgc 720 

gactctagag gat 733 

<210> 2 

<211> 5 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> Site 
<222> (3) 

<223> Xaa equals any amino acid 
<400> 2 

Trp Ser Xaa Trp Ser 
1 5 

<210> 3 
<211> 86 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<221> Primer JBind 

<223> Synthetic sequence with 4 tandem copies of the GAS binding site 
found in the IRF1 promoter (Rothman et al., Immunity 1:457-468 
(1994)), 18 nucleotides complementary to the SV40 early promoter 
and a Xho I restriction site. 



<400> 3 

gcgcctcgag atttccccga aatctagatt tccccgaaat gatttccccg aaatgatttc 60 
cccgaaatat ctgccatctc aattag ~ 86 

<210> 4 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Primer_Bind 

<223> Synthetic sequence complementary to the SV40 promter; includes a 
Hxnd III restriction site. 

<400> 4 

gcggcaagct ttttgcaaag cctaggc 27 

<210> 5 
<211> 271 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Protein_Bind 

<223> Synthetic promoter for use in biological assays; includes GAS 

?:457-4 6 rU994n nd ^ ^ ^ Pr ° m ° ter < Rothinan et al -< Immunity 



<400> 5 



ctcgagattt ccccgaaatc tagatttccc cgaaatgatt tccccgaaat gatttccccg 
aaatatctgc catctcaatt agtcagcaac catagtcccg cccctaactc cgcccatccc 
gcccctaact ccgcccagtt ccgcccattc tccgccccat ggctgactaa ttttttttat 
ttatgcagag gccgaggccg cctcggcctc tgagctattc cagaagtagt gaggaggctt 240 
ttttggaggc ctaggctttt gcaaaaagct t 271 



60 
120 
180 



<210> 6 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Primer_Bind 

<223> Synthetic primer complementary to human genomic EGR-1 promoter 

sequence (Sakamoto et al., Oncogene 6:867-871 (1991)); includes a 
Xho I restriction site. 

<400> 6 

gcgctcgagg gatgacagcg atagaacccc gg 32 

<210> 7 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<221> Primer_Bind 

<223> Synthetic primer complementary to human genomic EGR-1 promoter 

sequence (Sakamoto et al., Oncogene 6:867-871 (1991)); includes a 
Hind III restriction site. 

<400> 7 

gcgaagcttc gcgactcccc ggatccgcct c 31 

<210> 8 

<211> 12 

<212> DNA 

<213> Homo sapiens 

<400> 8 

ggggactttc cc 12 

<210> 9 
<211> 73 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Primer_Bind 

<223> Synthetic primer with 4 tandem copies of the NF-KB binding site 

(GGGGACTTTCCC) , 18 nucleotides complementary to the 5* end of the 
SV40 early promoter sequence, and a Xhol restriction site. 

<400> 9 

gcggcctcga ggggactttc ccggggactt tccggggact ttccgggact ttccatcctg 60 
ccatctcaat tag 73 

<210> 10 
<211> 256 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> Protein_Bind 

<223> Synthetic promoter for use in biological assays; includes NF-KB 
binding sites. 



<400> 10 



60 



ctcgagggga ctttcccggg gactttccgg ggactttccg ggactttcca tctgccatct 

caattagtca gcaaccatag tcccgcccct aactccgccc atcccgcccc taactccgcc 120 

cagttccgcc cattctccgc cccatggctg actaattttt tttatttatg cagaggccga 180 

ggccgcctcg gcctctgagc tattccagaa gtagtgagga ggcttttttg gaggcctagg 240 

' cttttgcaaa aagctt 256 

<210> 11 

<211> 2797 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (853) . . (853) 
<223> n equals a,t,g, or c 

<400> 11 

ggcacgagag agcagacaga attatatgta gaggacacag gagatattta cattgtggat 60 
ggagatggag gattgaataa cagattgatc aaactgtccc aagatttcat gatcctttgg 120 
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ctgcatggag aaaatgggac agggcctgct aagttcaaca tacctcacag tgttacactt 180 

gattcagctg gtcgggtgtg ggttgctgac cgaggaaata aaagaatcca agtatttgat 240 

aaagacactg gggagtggtt aggagcatgg aataattgtt tcacagaaga ggaccttctt 300 

cagtcagttt actcctgatg ggaagtactt gattgtggcc cagctgaatc ttagcaggct 360 

ctcagtcgta gcagcacccc cagtgggaag cattggggag tgttctgtga tcagcacaat 420 

ccaactagca gatcaagttt tgccacatct cctagaagtc gacagaaaag actggagcag 480 

tctatgtagc agaaattgga gcaaaacaag tacaaaaata tgtccctttg aatagctatg 540 

ttccttcatt tggttcataa tgtttctttc ccgggaatat ttcaagtggc agttcagatt 600 

ctcaattcac taagtgctta aaaatgatgt tcaagcacaa gaatttattt ttctagtata 660 

aaagatctag tatcagaaag atttgttttt gtatcattaa gaatcttata ttttgttgcc 720 

ctcttgggac ttagttttat ttgtaagtgc ataaggatat tttaatgaaa ggaaagtaac 780 

taaaaaatgg ggttgggaag agggactaag gtggtaacct cattatttgc cctggtagac 840 

tgattctccc tgngtaaaaa aaatgggaat aaaaatgagc ttgcatgata atttattaaa 900 

tttcatgtga agaactccag acctccagat tgtgcaacta acataaagtg agctgcttga 960 

gagattgtaa ataagatgaa ctattgatta atttgagtac ccacagagtg ctgtgtcttg 1020 

acgacttaaa aatgaaaaag catgattgcc ttttgagtag cttgcagtct agtggggaga 1080 

caagcaggca aacagtcaca acacagcaaa agcgaccttg gagcatagtg ggacttttgg 1140 

agtaggagtg ctgcatttga ctgagggaat catggatact tcgcaggaga agtgaatttg 1200 

agctcagact tgaaaactga ggaggagctt accaagggac aaggaggaga aaacaataat 1260 

ttccaagtaa agaaggtata aaaagttaga agtgtactgt aaactttgat aggcttttag 1320 

gcctttttta aagcccaact tggcttctgt ccattaccta taagatattt aatgtcagtc 1380 

agcctttaaa tgtaggaata aaatggctgg catctaagca ctttagtaaa agaggttttt 1440 

acaaataact aaggattgta gagcttcctt ctcttttttt ttctttttct ttcttttgtt 1500 

ttacatgaac tcaacttatt cctaacattt gtctacctca aagaaatttc aagattattt 1560 

agataacatg gatatgtgcc aaatcctttg agctgttaag atgataattt cctgctttcc 1620 

tcctacatct tctcctccca ctccctcctt tggtgtgaat attggcttcc caattaagac 1680 

cttttttttt tccagtttgt tttagcttat tataggtttt ggaggaactt tgccattttg 1740 

taatctttca aatcattctt cacccttcct cacatcagct tcctgctttt cccagtgttt 1800 

tactgtaaat tgtgtagcat atgacaaatc ttgagctgac tttcctcttc acctgttatg 1860 

gctggagtat tttccagacc tgaagggact cacacttgtt ttgatacttg gatcacatct 1920 

ccgtgaggtt aggaaggtaa atctaccaac aggaagccct gtactctgta ttccaaggcc 1980 

attggtaaat gtgttggtgc cactgatcgg actgtatgac cttaaacaag tcaccttagt 2040 

tttcagtgaa atgggaatat cattgtctcc tctttcatga atgctgtgag aatcagatgt 2100 

gcaacaggta catacttgcc ctttggaaat ctaatacctc tgggatacca ttaagaggca 2160 

ttttaattaa acaaaagggc ccttctaaat gtgctattta tttgacaata actatcagat 2220 

ttgccttaat tttgtgttta tagcatttat caaaacgtat cctcatagac tttatgcaga 2280 

ttaatatggt caattgattt ggataaaaga aagtaatttc agggtttgtt tttaagccag 2340 

gacaagaagt gcaaatgcct ctttgaagca atttaggcta aactgatttt gaaatttcaa 2400 

aatgttttat tttactttgt tttattaagc caggacaaga agtgcaaatg cctctttgaa 2460 

gcaattcagg ctaggtaaac cgattttgcc atttcaaaac gttttatttt actttgwttt 2520 

rtrtcagagt yttawaarvc ctgctgcaaa tatttctgaa tgtctttgta aaagtgtttg 2580 

ttagtgtacc tgtgattata gtacttcact tttttccttt ggattaattg gttaaatgaa 2640 

tgagaaatgt gttatgtttt ttactaaaaa gtataaatta aaattttgga aagaaaaggc 2700 

aatattatct ggctccccaa ttaaagtttg attttattgt cacaaaaaaa aaaaaaaaaa 2760 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaa 2797 

<210> 12 
<211> 459 
<212> DNA 

<213> Homo sapiens 
<400> 12 

ggcacgagga agcgtgaacc ccagggaaca gcgggtccct tccctcctca gacacaagcc 60 

acctcagctt gtggctcttg gcccccagcc ccaccaaccc acctgttcat ttattcaaca 120 

gacaatgaca gctgatattt attggacatt tgcaccatgc caagcattcg gcttggatta 180 

tcccatttgt ttctcacagc cggtatttat tgtctgctcc tctgtgccag gtgctgtgct 240 

ctgggcaggg gcactgcatg ggctgcctgc cctggtggag cttgtggtct gatgggtgag 300 

gctgacccaa gcccacccca ttgccaacag ggccagggca agagtacaca caggggcctc 360 

ataccatatg tctaaatatt taaaaagtta tcaatcaagc taacaactgt taaataaaat 420 

atgttctatt ctcctacttt gaaaaaaaaa aaaaaaaaa 459 
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<210> 13 

<211> 1939 

<212> DNA 

<213> Homo sapiens 

<400> 13 

gcacgagcgg ctgcgggcgc gaggtgaggg gcgcgaggtt cccagcagga tgccccggct 60 

ctgcaggaag ctgaagtgag aggcccggag agggcccagc ccgcccgggg caggatgacc 120 

aaggcccggc tgttccggct gtggctggtg ctggggtcgg tgttcatgat cctgctgatc 180 

atcgtgtact gggacagcgc aggcgccgcg cacttctact tgcacacgtc cttctctagg 240 

ccgcacacgg ggccgccgct gcccacgccc gggccggaca gggacaggga gctcacggcc 300 

gactccgatg tcgacgagtt tctggacaag tttctcagtg ctggcgtgaa gcagagtgac 360 

cttcccagaa aggagacgga gcagccgcct gcgccgggga gcatggagga gacgtgagaa 420 

gctacgactg gtccccgcgc gacgcccggc gcagcccaga ccagggccgg cagcaggcgg 480 

agcggaggag cgtgctgcgg ggcttctgcg ccaactccag cctggccttc cccaccaagg 540 

agcgcgcatt cgacgacatc cccaactcgg agctgagcca cctgatcgtg gacgaccggc 600 

acggggccat ctactgctac gtgcccaagg tggcctgcac caactggaag cgcgtgatga 660 

tcgtgctgag cggaagcctg ctgcaccgcg gtgcgcccta ccgcgacccg ctgcgcatcc 720 

cgcgcgagca cgtgcacaac gccagcgcgc acctgacctt caacaagttc tggcgccgct 780 

acgggaagct ctcccgccac ctcatgaagg tcaagctcaa gaagtacacc aagttcctct 840 

tcgtgcgcga ccccttcgtg cgcctgatct ccgccttccg cagcaagttc gagctggaga 900 

acgaggagtt ctaccgcaag ttcgccgtgc ccatgctgcg gctgtacgcc aaccacacca 960 

gcctgcccgc ctcggcgcgc gaggccttcc gcgctggcct caaggtgtcc ttcgccaact 1020 

tcatccagta cctgctggac ccgcacacgg agaagctggc gcccttcaac gagcactggc 1080 

ggcaggtgta ccgcctctgc cacccgtgcc agatcgacta cgacttcgtg gggaagctgg 1140 

agactctgga cgaggacgcc gcgcagctgc tgcagctact ccaggtggac cggcagctcc 1200 

gcttcccccc gagctaccgg aacaggaccg ccagcagctg ggaggaggac tggttcgcca 1260 

agatccccct ggcctggagg cagcagctgt ataaactcta cgaggccgac tttgttctct 1320 

tcggctaccc caagcccgaa aacctcctcc gagactgaaa gctttcgcgt tgctttttct 1380 

cgcgtgcctg gaacctgacg cacgcgcact ccagtttttt tatgacctac gattttgcaa 1440 

tctgggcttc ttgttcactc cactgcctct atccattgag tactgtatcg atattgtttt 1500 

ttaagattaa tatatttcag gtatttaata cgaaatgtgg aagggaatgc tggagtaaaa 1560 

tatcccctct cccctccgcc cgcccacccg cccgcccgct cgcccgctcg cccgctcctg 1620 

tggtttttct gagcgtgcgg gcgccgggag gggatgctga ggctgatgga gctgcctcca 1680 

gggctagggc cactcaccgg aggagggcgg ggcctgcact tgaagtcagg ccgcacctgt 1740 

ctgtttttgg aagggtagcc gacaaatcct tccagaggga aagttctttg tttaagtgtt 1800 

gtacttgaaa aggtcaatct tcagggcttc ctgtttgaag tcaagtcaga ggtaaaccgg 1860 

tcagttacag aagcaggatt tctaggattt ctaactccag ctgttcccat actgtctagt 1920 

ttaaattatg gctgttaag 1939 

<210> 14 
<211> 540 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_f eature 
<222> (341) . . (341) 
<223> n equals a,t,g, or c 

<220> 

<221> mi sc_f eature 
<222> (378).. (378) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (425) . . (425) 
<223> n equals a,t,g, or c 

<220> 
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<221> misc_feature 
<222> (450) . . (450) 
<223> n equals a,t,g, or c 



<400> 14 CA 

gaggatcccc acagggcccc tctgtagccc tggggagtcg gcagtgctgg tctaggcccc 60 

ttaggagagg gggcaggggg gcagcagtag aaatgtggcg gggtccgact tggtgtttcc 120 

ggccgtcttt gtgtctrtgt tgtgtatgtg gagtgtcatt cggtctttat gtccctcacg 180 

gcttcagtct ctccatgtgt gtttctgccc caggctctgc ctggctgtcc cttgtgtatt 240 

ccatctgtct agcccgtggt tccatgtcag amcggstttc ttctcgggam agcctggttg 300 

catctggggc atctgttttg ttggtttgct tctgggtgca ngcagaccca ggagtgggtg 360 

tctctgttcc ccgagcanct gtctctggtc tctggtggtg tgtgagtcca tctgcctgcc 420 

tcganttggc cccaaccaag ccccccccan ccctctcttt ctctctctca atcttccctt 480 

tctcttccaa cccctccaaa tgagatggtt gagtgccgtg ggttggaggg aagcaatggt 540 



<210> 15 

<211> 654 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (613) . . (613) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (623) . . (623) 
<223> n equals a,t,g, or c 



<400> 15 

ggtcgaccca 

tgctgcaggg 

ggcgtggccg 

tcccgaggcg 

ccgtgctgga 

ggatgcacct 

gatcccactt 

tgggtgccgg 

ctgccttctg 

aggtactgaa 

aacaaaacaa 



cgcgtccggt 
cctgcgtgas 
ctgccctgtg 
gagaacaccg 
acgagactca 
tgaggatgtc 
ctatgaaatg 
gactggggag 
ggtgatgaga 
cgccacctca 
aanmaaaaaa 



catggccatc 
yttttaccac 
tctctgtagc 
aacacccagt 
gccacaagga 
acgctcagtg 
tccaggacag 
ggggacctgg 
atgttctgga 
ctgtaagacg 
aanaaaaaaa 



cagagcctgc 
tgggcgatgg 
ctcctgctgt 
gaaggtgagg 
ggtgcgaagc 
agagacacca 
accaatccac 
gggtgactag 
atcagatggg 
gtagattttg 
aaaaaaaaaa 



acccttgccc 
tggctgtgac 
ggccgacccg 
ggatcagcac 
tctgacccag 
gacacagaag 
agaatcaggg 
gtgacataat 
atggctgcac 
tattttacca 
aaaaaaaaaa 



ctcagagctc 
gggcggcgtg 
cctgcgacgc 
ggcgccgcca 
gccacagtgc 
ggtacgctgt 
agaggattcg 
ggggacaggg 
ggcgtggtga 
caataaacaa 
aaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
654 



<210> 16 

<211> 1445 

<212> DNA 

<213> Homo sapiens 



<400> 16 

ggcacgaggg 

tcctgaagct 

gtctgtgctc 

tctataactt 

gcaagaacaa 

gctctgtgtg 

agtattcaga 

agctccttct 

tcccttcctc 

cagtcacctt 

gttaagtatt 

ttatgttggt 



atttgaacaa 
gtttaggaat 
cttcacaaaa 
tttgttttca 
taaatgtcta 
gatttgggcc 
ccagatgttt 
cttgaagatt 
tcttctttta 
tgtctatttt 
agcagaatac 
cacattttgc 



gatcattaga 
attcatgata 
gtccctatga 
ttaattttag 
tcctaatttc 
cctcatcttc 
agtatttgag 
gccaccagtg 
tctttattcc 
tgttagttca 
ataaatcatt 
aaattaatgt 



attcaaaaaa 
tacccttaac 
atttgtttct 
gaaaatcctg 
agacccactc 
atttattata 
tgataggttc 
cccctcccac 
tttccagcag 
tttgtttttt 
tagtacgttt 
taaaacctat 



caccagaaat 
tgttctagag 
caatgtgatc 
ccttgcttcg 
ctaaaaactc 
ttatcaaaac 
actttctagg 
cttggggctg 
gagttaaaac 
aaaaagatga 
cctgtttgcg 
taatactcta 



gaaagatctt 
aacaaaatgc 
cttcttaagt 
ttgggcctat 
actcatggga 
tgagagggta 
gaccagctgc 
tcctctgcct 
agaaagtttt 
tgtttattgg 
tgaattctat 
cgggacagag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
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aagcacaagc 
agaaagtcaa 
gcagccccca 
ccatctgcat 
agaaaggtag 
atgggataat 
ttcttactgt 
acagtgggat 
tgtgccaaaa 
actggcagaa 
aaacttatcc 
tgatgactat 
aaaaa 



tgcctgtgtg 
gctgatcttt 
ggcttgtgtt 
tcccattaga 
tccacatttt 
atatttctaa 
gtctttagtt 
tgcaattagg 
tgcagttttt 
tatattgtct 
aggaaggaaa 
atgtattcct 



gggaatagct 
ggcaccaaac 
gccactggag 
gttcgtgtat 
cccagaaagt 
tgactaaaat 
cctcggatta 
tttggagtgt 
cttacctttt 
ttaatgtact 
attggatcga 
gcctaaataa 



gccgtcagca 
cattccacat 
cccactcgtc 
tttgattatc 
gtttgcattt 
gtgagtaaga 
ctgtttcttc 
ttcattctgt 
ttatttattt 
ttttttctgt 
acatttcacc 
atcatctatt 



gcctgggtat 
ctggtactaa 
tagctttgtc 
tggtgaatga 
tgctttcaat 
tgtttttgaa 
gcacactccc 
ttgtcagttg 
atttttatct 
ctttacagga 
tctcatatta 
aatcattaaa 



atgattggag 
accctgagct 
tttaactggc 
tctacttaac 
atatggtttt 
taggagcatt 
tgggctttag 
tacggtgggt 
aatatagcca 
taggaaagaa 
agtctggcaa 
aaaaaaaaaa 



780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1445 



<210> 17 

<211> 1722 

<212> DNA 

<213> Homo sapiens 



<400> 17 

ggcacgagcc 

agtgtgctgg 

tggggtgcgg 

aggctctgtg 

gggccgggcc 

gagctggcag 

cgggagcgcg 

gggttctgcg 

gatcctgggc 

gcccatgtgg 

gaaggggctg 

cgactcggtg 

cgtgctgccg 

cgtggccccg 

ttgcgggctg 

ttacgacccg 

ctgggcggcc 

ctgcaccggc 

ggccaccggc 

ctcctgccag 

gcttccgccg 

cggctcctgg 

ccctgccctt 

cagagcgggt 

ctgccttact 

cccaccggaa 

cagtgacttg 

gcaccggagc 

tgaactctca 



agagcaggct 
gtcactggga 
gcagtaccgc 
attggctgcg 
cgggggacag 
accyaggagg 
ggcgcaaagg 
ggccttcggg 
ctggtgctgt 
caggtgaccg 
tggatgtcgt 
ctggctctga 
gcgttcgttg 
ggcccggcca 
ctggcgctcg 
tctgtgcccg 
accgcgctgc 
cgtcccgacc 
gactacgaca 
ccacgcctgc 
ggtagcgcgg 
atccgctcct 
aacagacgga 
gtcagactga 
tcccagaggc 
gatgtgtaca 
gcctggacct 
ttgagagagg 
aaaaaaaaaa 



gctaggcctg 
acttcctgaa 
aggaagagga 
gcacgatgac 
aatccgcccc 
tgcgacagac 
caccagggcc 
tgcgcgtctc 
gcctggtggg 
ccttcctgga 
gcgtggtgca 
gcaccgaggt 
cgctcttcgt 
argcgcgtgt 
tgccactctg 
tgtcgcagaa 
tcatggtagg 
tcagcttccc 
agaagaacta 
gaggcgttgg 
cgcgcaggct 
gcctgcgccc 
atgaagtttc 
ggatttcgct 
tcctgctgac 
gctggtcttt 
cccggtctca 
gcgggagtgg 
aaaaaaaaaa 



gggccaccac 
gtggtgtcac 
gcagcccctg 
ccgcgcacgg 
cgaaccttca 
ccgcggggca 
cgcccagggc 
gcctctagcc 
ctgggggggt 
ccacaacatc 
gagcacsggg 
gcaggcggcg 
gaccctggcg 
ggccctcacg 
ctggttcgcc 
gtacgagctg 
cggctgcctc 
cgtgaagtac 
cgtctgaggg 
ataagcctgg 
cctcggaacg 
gcagctgacc 
cttttctgtg 
tcccctccaa 
ttcggagggg 
actccatcgg 
ctccagcatc 
gaaggctaag 
aaaaaaaaaa 



tgcccctggg 
ctgaactggg 
tgaagattga 
attggctgct 
aagagggtac 
aacggactgg 
gccgcgcagc 
atggggtccg 
ctgatcctgg 
gtgacggcgc 
cacatgcagt 
cgggcgctca 
ggcgcgcagt 
ggaggcgtgc 
aacattgtcg 
ggcgcagcgc 
ttgtgctgcg 
tcagcgccgc 
cgctgggcac 
ggagccccgc 
tccggctctg 
ttctcctgcc 
cgcggcgctg 
gacgctgggg 
cggatgcaga 
cagggcccga 
tccccaggca 
aatctgctta 
aa 



tgctacaccc 

cccccaagga 

gagctgccag 

tcgggccggg 

cccccggcag 

ggccaagagc 

acggccttgg 

cagcgttgga 

cgtgcgggct 

agaccacctg 

gcaaagtgta 

ccgtgagcgc 

gcaccacctg 

tctacctgtt 

tccgcgagtt 

tgtacatcgg 

gcgcctgggt 

ggcggcccac 

ggccgggccc 

atggaccgcg 

cgccccgacg 

actagcccgg 

tttccatagg 

gtcttggctg 

gcccagggcc 

gcccagggac 

aggcttgtgg. 

gtaaatggtt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1722 



<210> 18 

<211> 1453 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc__f eature 
<222> (946) . . (946) 
<223> n equals a,t,g, or c 



<400> 18 



7 



WO 02/102993 PCTAJS02/08123 



600 
660 
720 
780 
840 
900 
960 



ggtcatcttt ctcttgctcg tacagagagg agacacccgt agaaatggag atttctacta 60 
cagatgaaaa tttcttttat aaaagggtaa cttctctgta ttatcctgtg tttgctattt 120 
ctgaaaataa taagctgaaa atattcctct ttggcataag gattatttgg tgtggcatgt 180 
tctgaacctc cactgttggc atcctttctt gattagcaga aacctaggaa cattgttgta 
ataatgacta aattattgtc actgtcacat ttgttagtaa ctttttttaa tataattgcc 300 
attaaatgta aaaagcagca tctaagacat tcaaaatgta atttkgatac tacttttaaa 360 
aataagatgc taaattaata gataaggtgg gtttcctcag tatattttca ttctaaacca 420 
tccactaaag tagggctaaa. gaggaattta gagtaggaag acttaggttt tgtattctgc 480 
ctttgttcag tatcagtgtg actttggcca agttacctga cttctgaact gcattttgct 540 
tttctctaaa taagtggggg taatacctat attagaggat tatgataaaa agatgtgaac 
atattataaa attattttat aaactagaag acatttcaaa gaagttaagc tgccactgtt 
agtttcacag acttgggtgt attagatgaa cagcttttca gttattgctt ctatagttgt 
cctcttgccc tttcctggat tatcagtttc tgcctgtcta cctagtcatt cccatcagtg 
taaaacattt ataytgttat ttcttccaag ttcagaaaaa accctctyty gaytcccccc 
atcccattcc agcactttgg gaggccaagg cgggcagatc atgaggtcag gagatcgagm 
ccatyctggc taacatggtg acccccatct ctactaaaaa tacaanacaa attagccggg 
cttggtggtg ggcgcctgta atcccagcta ccggggaggc tgaggcagga gaaaggcatg 1020 
aacccaggag gcagagcttg cagtgagcca agattgcgcc attgcactcc agcctgggcg 1080 
acagagtgag actccatctc aaaaaaamga awaaaaaaaa caacttattt taaattattt 1140 
tcctagaaat tatgatgtca gcagaggtag ctaggtggta ttatggttga cttttgttat 1200 
ttttaagaca gcttccgtat ttcttaggag ttttgctgaa gaacatggta tggggagaac 1260 
atataatatt ctcatacact tcttaggatg ggatagatcc ctgtaacaga atattggtta 1320 
acaagagaaa aacaagtttt aagacatgta tacctcatat atacatggga gatactcggg 1380 
ggaagtgagt aaatctctca gaggtggctt aaataccatc atgtcctgaa aaaaaaaaaa 1440 
aaagggcggc cgc 

<210> 19 

<211> 1752 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> "(356) . . (356) 
<223> n equals a,t,g, or c 



60 



<400> 19 

gtcggcggcg gcggcggcgg ttgaactgac tcggagcgag gagacccgag cgagcagacg 

cggccctggc gcccgccctg cgcactcacc atggcgatgc atttcatctt ctcagataca 120 

gcggtgcttc tgtttgattt ctggagtgtc cacagtcctg ctggcatggc cctttcggtg 180 

ttggtgctcc tgcttctggc tgtactgtat gaaggcatca aggttggcaa agcaagctgc 240 

tcaaccaggt actggtgaac ctgccaacct ccatcagcca gcagaccatc gcagagacag 300 

acggggactc tgcaggctca gattcattcc ctgttggcag aacccaccac aggtgntatt 360 

tgtgtcactt tggccagtct ctaatccatg tcatccaggt ggtcatcggc tacttcatca 420 

tgctggccgt aatgtcctac aacacctgga ttttccttgg tgtggtcttg ggctctgctg 480 

tgggctacta cctagcttac ccacttctca gcacagctta gctggtgagg aacgtgcagg 540 

cactgaggct ggagggacat ggagccccct cttccagaca ctatacttcc aactgccctt 600 

tcttctgatg gctattcctc caccttattc ccagcccctg gaaactttga gctgaagcca 660 

gcacttgctc cctggagttc ggaagccatt gcagcaacct tccttctcag ccagcctaca 720 

tagggcccag gcatggtctt gtgtcttaag acagctgctg tgaccaaagg gagaatggag 780 

ataacagggg tggcagggtt actgagccca tgacaatgct tctctgtgac tcaaaccagg 840 

aatttccaaa gatttcaagc cagggagaag ggttcttggt gatgcagggc atggaacctg 900 

gacaccctca gctctcctgc tttgtgcctt atctacagga gcatcgccca ttggacttcc 960 

tgacctcttc tgtctttgag ggacagagac caagctagat cctttttctc acctttctgc 1020 

ctttggaaca catgaagatc atctcgtcta tggatcatgt tgacaaacta agtttttttt 1080 

atttttccca ttgaactcct agttggcaat tttgcacatt catacaaaaa aatttttaat 1140 

gaaatgattt cattgattca tgatggatgg cagaaactgc tgagacctat ttccctttct 1200 

tggggagaga ataagtgaca gctgattaaa ggcagagaca caggactgct ttcaggctcc 1260 

tggtttattc tctgatagac tgagctcctt ccaccagaag gcactgcctg caggaagaag 1320 

awgatctgat ggccgtgggt gtctgggaag ctcttcgtgg cctcaatgcc ctcctttatc 1380 

ctcatctttc ttctatgcag aacaaaaagc tgcatctaat aatgttcaat acttaatatt 1440 
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1500 



ctctatttat tacttactgc ttactcgtaa tgatctagtg gggaaacatg attcattcac 

ttaaaatact gattaagcca tggcaggtac tgactgaaga tgcaatccaa ccaaagccat 1560 

tacatttttt gagttagatg ggactstctg gatagttgaa cctcttcact ttataaaaaa 1620 

ggaaagagag aaaatcactg ctgtatacta aatacctcac agattagatg aaaagatggt 1680 

tgtaagcttt gggaattaaa aacaaacaaa tacattttag taaatatata tttttaaata 1740 

aaaaaaagaa aa 1 1 5 2 



240 
300 



<210> 20 

<211> 2321 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (787).. (787) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (880).. (880) 
<223> n equals a,t,g, or c 

<400> 20 

gtgaaagtgg gccttggaaa aakttctgaa ttaaagaaaa gctgcatgtg cacggaatgc 60 

agtgtgatac attctctaaa gcaacatgtt gtaaaatttt actgctttct tgttgtgttt 120 

tatatcttgt tttctccagg cttcgtggac tcgaccagag aagcaagagg tatagcttac 180 
ctgaccacta gccagtcttt agttttgaaa gcattacagt ttaactcacc attgcagttt 
aataaccaga catgctaaac taattagtaa tttagctaaa gaataggtcg atagtggtag 

acattactta gcaatagtat catttaggat gagcaagcaa gctgtgttgg gagtggatga 360 

acaaatccat attatttcct aaaactggat cttattctct tgctggtgct ggtaaaatca 420 

catccaggta attacaccaa tagaaataaa ttgcccccaa ttcccaggcc aggcattttg 480 

aaatggtgaa agttttttga ctcacatggt tgatgtggct ctggaccata aagtcacaga 540 

gttagtgatc taaaaaccca ctcctccctt tcctttccag ctcaactcat cttgttgctc 600 
acttatttta taatgatcag tcttggtaaa ttatcacatc acgtttcatc tcaaaagcaa 
tgcaaatgac atctctcgtt ggttttccca aattgctaaa cgtatctctg ttacttttat 
agagcatyaa atttatgaga ttagaatgat gtggtacaaa tggttttatg ttttttaaag 
tcagtancat ttaacctttg aaatttctct gactcattgc ttcagtttgg ataatgtggg 
acttartttg aaaactgaar ttaagtatta atctttaggn tttgattgcc acatctcaag 
amcctactta tgatcatgam tataattttt tacccgattt atatgaagta acatatagtg 

aaaatgaaac cagtggactt cagatgagat tcaaggatct aatctctaag gactttttta 1020 

aagttgcctt tgccttttat ccagatgggg ctttgatcgt gtaatgctat aaatgcagaa 1080 

catcatgatc ctatagattc tgtattttaa tttggtaaat ctatccctta gtctttcmga 1140 

aatgataayt attcagaacg tataactcaa gtgttcaggt caaggytata catatttata 1200 

tgctgtttaa tatttaaaag ttgactgcct gtccccaggc actgatctta gtttctgcmc 1260 

atgaacaggc tgccattgtc maattcartt cmttataaac ttccygtgtw taagactgtc 1320 

ctcccygtca ttgggatgac tgttaagtgc acagcctcac tgagaggctt cccscctgtg 1380 

gcacaggaat cacttagtgc tgtcacaggt tgggtgcttt attgtccaaa agtcatggac 1440 

ccactgggat tggggaagag agagaagggt taattatcag ccaytcttaa gcagctacag 1500 

atctcattct gcttgccttc atacaacttt ccttgtcatt ctcatttaga gctggttgag 1560 

gaggagctga gatttatcag ggagcattaa ggagatgtta agagaattat tattgtaagt 1620 

ggaagtaata ggtttactcc catgaaagca gacacctcac tctgtttttc agaagtgtcc 1680 

ttatcatgag tgtcttactt tggacgtaat tgactttcaa gtgaatgctg cccctagggc 1740 

tcagaagttc cattctctcc tgtttgtctc atttggagat gaagaccata agtccagatg 1800 

agtgcaaaag aaggctcagg ttatggccaa tttcattttg taagttctaa aagcattagc 1860 

acttttacct ggaaggaggg agacaaaaac attttgatga gaagaataat tatcattaac 1920 

cttcatattt ttggggaaaa aaggagtttt cttgccatca atatcttttc atacttgccc 1980 

agagctcatc tcctccttct gctgcagcct gggtggtcag catgactttt tgtctggatg 2040 

gctggtaggt ggcacaccct gaagttgtgc aggagccata gtaaaagcat ttcaggggaa 2100 

gatagtctaa tgacactgga gtctatctgt gtatcctcaa agggagaact gggcatctgg 2160 

cagataattc catcatcaaa tctgtagtga gcctactgca aaataagaat tctctttaga 2220 

aggctggtct gtggacatca ttaaacagga gaaatttcca catggagaaa tttcctgaaa 2280 



660 
720 
780 
840 
900 
960 
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2321 

gaaactagat aggaattaaa aaaaaaaaaa aaaaactcgt a 

<210> 21 

<211> 843 

<212> DNA 

<213> Homo sapiens 

acgagcccac ccgtttctgc agatgcccgc atcatggtcc tgaggggatg OTBgctggcc 60 
tggagccttt cccccgtggt gtgtggctat agcggggaca tgaagggggt Qtgttgggga 120 
cgtagtgacc actcccttct accgtcagag atcctgcttc cccctgcccc ctgcccctcc 
tcggctgtcc ttcataaccc cccacccact ccccacctgc catctcctgt gcttgtgcgg 
atccaggaag cacctacctg ggcacagaga tcatcgctcg gtgcctcgcc cctacacaag 
ggcgattaac ttctctgtta tgaactccta cttagtaatt ctgacatgaa actcccacta 
ggataaaact tggcgcagaa cagcaattac tgaaaacaca tttttaaaaa ggttgatgtt 
ttgtaagagt tcatcctcct ccactcctca gcctcctcaa ggagacacat atttagatct 
tctctgtgtg agtctaactt ggagactgtg agttgcagtt taaaaggggc tctggggcca 
ggtgcggtgg cacacacttg tggtctcagc tactcaagag gctgagatgt gaggaacgct 
tgagcccagg agttcaagac cagcctgagc aacatgggta gatgggatct acccaaaaca 
tttaacaata aggctggcat ggtggcatat gcctgtggtc ccagctactt OTaggctgag 
gcaggagaat catttaagcc tgggagatcg aggctgcagt gaggtatggt ttcaactgct 
gtgctccagc ctgggagaca gggcaatact gtgtctctaa aaaataaaaa aaaaaaaaaa 



aaa 

<210> 22 

<211> 1382 

<212> DNA 

<213> Homo sapiens 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
843 



<400> 22 ^ /-a 

acgagtgcgg gcagcagcag ccccggcacg mgggagagag acaaagcatg gaggacacaa 60 
caatgggagg aaaggcggac Cctcaggaac ttcattcttc acgtggttta tggtgattgc 120 
a?tgc?gggc gtctggacat ctgtacctgt cgtttggttt gatcttgttg ttgatgagca 180 
gattactagc caaagcaaag gacttccgtt ataacttatc agaggtgctt caaggaaaac ,40 
taggaatcta tgatgctgat ggtgatggag attttgatgt ggatgatgcc aaagttttat 
taggcctgac caaagatggc agtaatgaaa atattgattc tcttgaggaa gtccttaata 
ttttagcaga ggaaagttca gattggtttt atggtttcct ctcatttctc tatgatataa 420 
tgactccttt tgaaatgcta gaagaagaag aagaagaaag cgaaaccgca gatggtgttg 480 
atggtacgtc acagaatgaa ggggttcagg gaaagacttg tgtcatattg gatttacata 540 
accagtaacc ttgattcagg gactgaagtc attggctaat gaacacctga agcagcctcc 
tttttctttt ctttccttgg cttatgcagg gcttaatgtg cagtggggtg gttgtgatct 
taccgtgcaa gtcaaccatg tgatcttgcc cagtacagct actagcctag tcccttgctc 
gctcagctcc cccaacttct attgaagaaa atggtactcc tcattcttgt agtcagctac 
aaagtacact gaaaatgatg ttcttggtgg tataattggt ttctgtatcg ttttgtttca 
actcatgtat tcactgaact aaatttggac acttaacagc aaattgtgtt gtggttaacc 
cttgatgctt gtctttctaa cacactatta attatgatga ttctaatgga tttcattata 
aaaatatttc tggcatgatt tttaagttaa atgcttctct gttctttaac atgactgatg 
tataaaatga tggttctttt actaagctga tattttttat tgtaatttgt ttaggtttgt 
cagataggtt catacaaaat taaaagtaaa attctgtgtt aatggtgctt ttaaaataat 1140 
ttaaaaataa ctccatgttt ttgccttaga gtaagttaac ttactgtttt cagatagtag 1200 
catgacatat ttctgtctgt gaaagcaaaa tttattttaa attttatttc caaatataca 1260 
tccagagaaa gtaatttgta ttttttttaa agtaggcata ttacacaaga gggaacatgt 1320 
gaatatgtat cttaatgttg tacataggga aattattcat cctaaaaaaa aaaaaaaaaa 13 80 



300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 



aa 

<210> 23 
<211> 1734 
<212> DNA 

<213> Homo sapiens 
<220> 



1382 
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<221> misc_feature 

<222> (1714) (1714) 

<223> n equals a,t,g, or c 



<220> 

<221> misc_feature 

<222> (1719) (1719) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 

<222> (1723) (1723) 

<223> n equals a,t,g, or c 



<400> 23 

gcgggagttc 

aaaagcagtt 

gggatgaaat 

gagtccttcg 

ctgattacag 

aaaagcaagc 

tgcaagggac 

atttacagct 

aatgctggtg 

acttttgaag 

acgaagaata 

cccttcttac 

acagatgaac 

ttcgtaaaca 

gaggaagtgg 

ccatcttcta 

gttttaaaac 

caataagcac 

gtgccagaat 

catttttgag 

tacatatgat 

gaaccaaaat 

tgcaaaattt 

attttgtata 

taaataaaat 

gggtaggttt 

gccaaacatt 

tcactgggat 

atcacactta 



ctccttgctc 
tagagtggta 
ttcttctgga 
tgaagctttt 
gagctgggca 
tggttctctg 
tgggtgccaa 
ctgcaaagaa 
tagtctatac 
ttaatgtact 
accatggcca 
tggcttactg 
tggctgcctt 
ctggcttcat 
taaacaggct 
tagctttttt 
gaaaaatcag 
ctagttttct 
tttaatgttt 
gctttggcag 
ataaacagag 
gactttatta 
gtaccataac 
atttgtgttt 
gaaggactat 
catcctaccc 
tctgcacagg 
ttaaggagaa 
aaaaaaaaaa 



tcgcccctac 
aaaaaaaaaa 
catcctcctg 
tattcctaag 
tggaattggg 
ggatataaat 
ggttcatacc 
ggtgaaggca 
atcagatttg 
tgcacatttc 
tattgtcact 
ttcaagcaag 
acaaataact 
caaaaatcca 
gatgcatggg 
aacaacattg 
tgttaagttt 
gaaaactgat 
gaacttctgt 
tcttcattta 
aaataccttt 
aaataatttc 
cgtttatcta 
ctttttctgt 
atctagtggt 
attgccactc 
gaagctagag 
ttgagagaat 
aagggggggc 



tctttctggt 
aaaacacacc 
cttctcccgt 
aggagaaaat 
agactgactg 
aagcatggac 
tttgtggtag 
gaaattggag 
tttgctacac 
tggactacaa 
gtggcttcgg 
tttgctgctg 
ggagtcaaaa 
agtacaagtt 
attctgactg 
gaaaggatcc 
gatgcagtta 
ttaccaggtt 
tttttctaat 
ctaccacttg 
agaggtgact 
caagattatt 
acatatattt 
tctacataaa 
atttcacaat 
tgtttcctga 
gtggatacac 
gtacccacaa 
cgcnctggng 



gttagatcga 
aaacgctcgc 
tactgatcgt 
cagtcaccgg 
cctatgaatt 
tggaggaaac 
actgcagcaa 
atgttagtat 
aagatcctca 
aggcatttct 
cagctggaca 
ttggatttca 
caacatgtct 
tgggacccac 
agcagaagat 
ttcctgagcg 
ttggatataa 
taggttgatg 
tatccccatt 
ttctttagcc 
ttaaggaaaa 
tgtggctcac 
ttatttttga 
atcagaaact 
gaatatcatg 
gagatacctc 
gtgttgcaag 
atggcagcaa 
ggnccaagct 



gcwaccctct 
agccacaaaa 
ctgctcccta 
cgaaatcgtg 
tgctaaactt 
agctgccaaa 
ccgagaagat 
tttagtaaat 
gattgaaaag 
tcctgcaatg 
tgtctcggtc 
taaaactttg 
gtgtcctaat 
tctggaacct 
gatttttatt 
tttcctggca 
aatgaaagcg 
tcatctaata 
tcttcaatat 
aaaagctgat 
tgaagaaaaa 
ctgaaggctt 
ttgcacttaa 
tcaagctctc 
aactctcaat 
acattccaat 
tataaaagca 
taataaatgg 
ttcg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1734 



<210> 24 
<211> 1357 
<212> DNA 

<213> Homo sapiens 



<400> 24 

ggcacgagtt tatttacagg catataaaat gaaattgtga gatgttttgc aagcttcttt 60 
ttactttgag tagcttttaa tttgtatgtt tttatgtgga tgaagagcat tttttatgct 120 
' ~ ^ 180 

240 
300 



tttgtgcaat aggttccaat atgcatttat tagacatctg tttaaatggt aatgtagcat 
ttattttgct aaattgaaag ggaacataga tggaattcca aaatatgtac attcagctgt 
ttggtttttc gtttttcatt gttattattg tgagaatgct gttattgggg ttgtgtgtga 
gtgcccgtca gccagtgatg cctcgggcca cgctgtgggg ccacctcagt cctgcctggg 360 
tcctggtgcc ttggacccca cgtgcttgtg gccaggctgc ccctgggcgg ggccatgtgg 420 
cctcagacca caagagcgga ctgccctggc ccaagcactg cagctgcctg cacccccggg 480 
cttcgcagcc ttgcttgttt tctctgaaca gcaacagaac agtgttcaca gcgattcaaa 540 
gggtggcatt gggttggacg ttctgggtac aagccaacct agtcccacgt tgtacgtgaa 600 
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tgtttaatgt 
catccaattt 
acatgatcaa 
agaaaatcat 
ggccaaggcc 
caacagtgcg 
ccgtgtaaat 
gcaatgttgg 
acgaaggcag 
gaaagtttac 
tttttgtcaa 
tgtattcagt 
aaaaaaaaaa 



gctctcaaaa 
ctctgtttcc 
tgtatttctc 
tcaaatgata 
ccgcaggaac 
tctgaggaac 
gtccactccc 
gttggggaag 
tcgaggtgtg 
attttttatg 
atcttttttg 
gttttgccaa 
aaaaaaaaaa 



catggaaaat 
tcaggaagtc 
tgccttgaca 
ccataatttg 
gcgccgaggt 
gagctgcagt 
atggcttaat 
acagtgcagc 
gaggtgatca 
ctttgtgttg 
gaatattgct 
ttaatattat 
aaaaaaaaaa 



aagtttagtg 
attactgcgc 
tttaaataca 
tacgggacag 
ctccctcacc 
ttgagcgttc 
tgcctatcag 
cacccagcct 
cgaagataca 
gtgtgtaatt 
taaatgtttt 
atgcttgtaa 
aaaaaaa 



cacatagcta 
caccacatca 
taaattgaga 
ggtgcgggca 
ctccaggtgt 
ccctgagatg 
acgcattttc 
ttaccagcag 
tgtgtttgac 
tttgtactct 
gattttatga 
taaaagcaaa 



aatcacaaaa 
catgacctta 
taagtagatt 
atggccacgt 
ccttcgcacc 
tgcgtagcct 
ccagacgaaa 
cgtacggcag 
tgtttaattt 
tggtggctag 
tagtgaagct 
agaaaagctt 



660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1357 



<210> 25 

<211> 1313 

<212> DNA 

<213> Homo sapiens 



<400> 25 

ctgcaggaat 

gatcctcctg 

tttctaggtc 

tcaggagtca 

tggcttaatt 

agagttgcct 

ttattgggga 

ggactggaat 

cccttcagag 

tccagtcatt 

tgagggtagt 

atttggtcaa 

catattcaca 

tgaaatgaga 

gtttctctcc 

ttttctgtct 

tcctttttag 

aaaaaagaaa 

agttttctta 

tggacacagc 

cagcactttg 

gcgawactcc 



tcggcacgag 
ccttacctgg 
tttcctgtca 
aaattctatt 
ttttagtgac 
tagatgaatt 
gtgttctcag 
tcatttgcca 
ttatcctgat 

ggggttgacc 

tcctaggaag 
tgagttcccc 
gcgtcgtttt 
gtatttttat 
tgatctagag 
gttgaggaaa 
acagatgaac 
tccataaata 
ctactttttc 
gctcacgcct 
gaaggctgaa 
caactctaca 



gtcttgctgt 

gattacaggc 

ggtccaccaa 

cctgaatcta 

tttgaattgt 

aggaaacagt 

gaatgcctgt 

gagtcctcag 

ccacaagggg 

ccaggaaaag 

ctagtgagct 

ttaaggctgg 

cagtgtgaaa 

atttggctac 

ttttagattg 

aagagtttta 

accctgtgac 

gagtcgttac 

cagttttcat 

gtagtcccag 

ctcctgagtt 

aaaaatacaa 



gttgctaatg 
atgcaccttg 
tattttagat 
ttacttacca 
tccagatata 
ttctgagata 
ggggaagtga 
cagatcctac 
tcagccccta 
gtatggtttg 
atgagttggc 
atctgggcca 
ttctactgtg 
ccatgacatt 
ttttgtttgt 
ttcttctagt 
aattcctttt 
gcaagtcttc 
tttcttcaac 
cactttggaa 
caggagttcc 
aaaaaaaaaa 



ttgaactcct 

tgtctcacta 

ggatggagca 

gttgtactac 

aaatgacagg 

gagatgttag 

aggatgtgga 

cagcwctaga 

ggcattcata 

gggtaagagg 

atcaggcaac 

cggaccatgg 

ttaaagtatt 

tattctcttc 

tttgttttgt 

atgagagttt 

gtctttttgt 

atgagttaat 

agaaagcttc 

ggctgagggg 

agaccagcct 

aaaawactcg 



ggccctaagt 

atagatttgc 

cttgattaga 

tttgaatgaa 

ataggtctag 

tgcagtaggt 

ggaggaagat 

gctgggatgg 

agtcactttg 

actcttcagt 

atttccagca 

cactcactgc 

gtacagtcac 

tgattatatt 

tttcctgtac 

ctattagtcc 

ggcgtgtaaa 

ttctctctcc 

ttcttctggc 

gatgtaatcc 

gggcaacatg 

tag 



<210> 26 

<211> 1003 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (990) . . (990) 
<223> n equals a,t,g, or c 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1313 



<220> 

<221> misc_f eature 
<222> (1002) . . (1002) 
<223> n equals a,t,g, or c 

<400> 26 „^ 
aattcggcac gagttcctct cctcctgttt tgctacattc tcctcagtgg caaaaagttt 
cactctacct ctgacagcat gtatattgca ccagtagcta acaaaaactg gtctagtcaa 



60 
120 
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accaaatggg cacaaaagaa ccaggatacc aaaagttaag ctcatacagc tgcaaaccat 180 

atcacttctt ggtaacaatg cagacctcat aaacctaaag aagagaaaga aaagaaaact 240 

tttgttactt tccttttttg cttgtcactt atatacaggc tatgtgagaa tataatttgt 300 

aggtataaca cattaagaaa aagttatctt cattggatag aattgaatgg tggtcgctga 360 

taggaatagg gcgtcctcta gctcttatct ctgtctctta ctcttttctc tttctctttt 420 

tctctgtcat gagactgtgt gtgacagggc cacctgtctt tttttttttc ttaaattttt 480 

ttttcttttt atgtgtaggt gcatgtcttg gggatttaaa aatttcaagg ctggtttact 540 

tatgcaaagc atgcctacgt ctggaatact tagggaaaga aagcgactcc atgttgtccg 600 

aattcctcaa gggacagaaa aaaaattgga gactgttgaa atgcagattt gaagtaattt 660 

ttttaaaata ttattttggg ttctgcgaca ttgtgaaaaa ttaaagttgt tgtgcaatac 720 

ttaattcaga catgtaccac aagttaatgg tagactaaca ctggggggtg gggtctaggc 780 

atcatgcttt tgtcagcata ctcttgagct tttaagtcta ctatgtctga actgtggttt 840 

cttgtttatc cttttttcct tagttggact gtaatgtatg gtctgtcaac ctgtgaatct 900 

ttaaagtatg attcaggtat tgttgtattc tttactgtgt aataaaaaag ttgaaaaaaa 960 

aaaaaaaaaa acccaagggg gggcccggtn cctttccccc tnt 1003 

<210> 27 

<211> 1963 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (335) . . (335) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1959) (1959) 
<223> n equals a,t,g, or c 

<400> 27 

ggatcctcgc ggcggcggcg gtgcttacag cctgagaaga gcgtctcgcc cgggagcggc 60 

ggcggccatc gagacccacc caaggcgcgt ccccctcggc ctcccagcgc tcccaagccg 120 

cagcggccgc gccccttcag ctagctcgct cgctcgctct gcttccctgc tgccggctgc 180 

gcatggcktt ggcgttggcg gcgctggcgg cggtcgagcc gcctgcgcag ccggtaccag 240 

cagttgcaga atgaagaaga gtctggagaa cctgaacagg ctgcaggtga tgctcctcca 300 

ccttacagca gcatttctgc agagagcgca gcatnatttt gactacaagg atgagtctgg 360 

gtttccaaag cccccatctt acaatgtagc tacaacactg cccagttatg atgaagcgga 420 

gaggaccaag gctgaagcta ctatcccttt ggttcctggg agagatgagg attttgtggg 480 

tcgggatgat tttgatgatg ctgaccagct gaggatagga aatgatggga ttttcatgtt 540 

aacttttttc atggcattcc tctttaactg gattgggttt ttcctgtctt tttgcctgac 600 

cacttcagct gcaggaaggt atggggccat ttcaggattt ggtctctctc taattaaatg 660 

gatcctgatt gtcaggtttt ccacctattt ccctggatat tttgatggtc agtactggct 720 

ctggtgggtg ttccttgttt taggctttct cctgtttctc agaggattta tcaattatgc 780 

aaaagttcgg aagatgccag aaactttctc aaatctcccc aggaccagag ttctctttat 840 

ttattaaaga tgttttctgg caaaggcctt cctgcattta tgaattctct ctcaagaagc 900 

aagagaacac ctgcaggaag tgaatcaaga tgcagaacac agaggaataa tcacctgctt 960 

taaaaaaata aagtactgtt gaaaagatca tttctctcta tttgttccta ggtgtaaaat 1020 

tttaatagtt aatgcagaat tctgtaatca ttgaatcatt agtggttaat gtttgaaaaa 1080 

gctcttgcaa tcaagtctgt gatgtattaa taatgcctta tatattgttt gtagtcattt 1140 

taagtagcat gagccatgtc cctgtagtcg gtagggggca gtcttgcttt attcatcctc 1200 

catctcaaaa tgaacttgga attaaatatt gtaagatatg tataatgctg gccattttaa 1260 

aggggttttc tcaaaagtta aacttttgtt atgactgtgt ttttgcacat aatccatatt 1320 

tgctgttcaa gttaatctag aaatttattc aattctgtat gaacacctgg aagcaaaatc 1380 

atagtgcaaa aatacattta aggtgtggtc aaaaataagt ctttaattgg taaataataa 1440 

gcattaattt tttatagcct gtattcacaa ttctgcggta ccttattgta cctaagggat 1500 

tctaaaggtg ttgtcactgt ataaaacaga aagcactagg atacaaatga agcttaatta 1560 

ctaaaatgta attcttgaca ctctttctat aattagcgtt cttcaccccc acccccaccc 1620 

ccacccccct tattttcctt ttgtctcctg gtgattaggc caaagtctgg gagtaaggag 1680 

aggattaggt acttaggagc aaagaaagaa gtagcttgga acttttgaga tgatccctaa 1740 
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ssss essss as aa- -«»•«■ 1>N 

c».c.g«.ca tta.taa.ea tctcttotS ' c " 3sttt 9 tt.tgttaaa .ccgtaa.t. 1860 
aaaa..,,.: £~ 2222 ST"" »» 



<210> 28 

<211> 796 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (748).. (748) 
<223> n equals a,t,g, or c 

<400> 28 



£5 tSSSSZ SSSS ~ ,c "™ 
SSS2 5222 ST 5, ~« <™» 
=S ~ =SSS =52 

SSK =1 .1= " — 

gtgatggtcc cctccctgtg tccatjtgtt ctcattSc IIT**™? gCCCCagtgt 

£2=5 E2E2 ~ ~ 
=1 52222 S ? L ? ~ 

aaaaaaaaaa ctcgag ^ycgcgc atgtgtcttt aaaaaaaaaa 



<210> 29 

<211> 1256 

<212> DNA 

<213> Homo sapiens 

<400> 29 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
796 



60 
120 
180 
240 
300 
360 
420 



SSSS SSSS 2 c 9 a a ta 9 ca att 

ggagcaggtc ttaactctgg ccact^aaca Satoc? 9 ? 9attgttC "tgctgyga 
caaccgcctg tccctactae f nt^?!! Qacctatgct gtggagggtg agacacccat 
gcactacat? tttccatacc SSE 9 g ? ttCgtgtg agccaggatg ggcagtttct 
tgaggagggg gtg^tccaaa tS^r"* T" 0 " 999 ^^aatcac tacagccttc 
gccccggafa agtctccatc JtcttcSf t9Ctgagacc tcatgtagct acatttcctg 
g3 ctc??ct g SSSE gc a c a ?a a9 a C9a e^f" 

taagtttggg ctgcgcttta acatrr^nt 9 " ctacact ctcaatgaca agctctttgc 480 

== = =£= IiS EiE ===== 

ccctttggct ccaacccaca ccnv*t-*»»~? ^occcccaa gttatatcca ggggacaggc 
«.„cg?Igc tctcctctgt ™eI!" Ca "9g.«.to tcctctgtgg 840 

ccc.ctggaa ggctcacam „,™^f tgoc:c ««9a t.ggc.ygec Ccttttccc. 900 

ac.gt.Sg. K25S 3S 5522 SSr« t r otco " 960 
S£2£ ? c ~ ~2 ™2 je— 

ggttgttgtg aggatccaat «oSa£? ? 99999 ttat 9 aaacc cacctcacag 
aagtaagca 9 tSSSS SSSS 2E2^ "l!?!!"' 9 



600 
660 
720 
780 



1020 
1080 
1140 



tcaataaatc actcaactcc ttaaaa^ CtagCaCatg ccgtggcacc 1200 
acccc ttaaaaaaaa aaaaaaaaaa ctcgag 1256 

<210> 30 
<211> 752 
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<212> DNA 

<213> Homo sapiens 



<400> 30 

actgaacagt 

ttcatattac 

catttaggga 

gtatacatct 

cacagaatac 

caaaccatcg 

catctttgta 

tgctcaggca 

atttacatac 

acaattattt 

gtaagtaaca 

gatgaacatt 

ttatatatat 



ggttaatcct 
agctcttact 
tcatgttttc 
gtgagttttg 
atttcacata 
ctatattcaa 
atttctcact 
actaccaatc 
atggaaccat 
tgagattcat 
tttttttgta 
tacgttgtta 
aaaaaaaaaa 



gactctgttt 
taaatttgac 
caaagcaggt 
ttctcacttc 
tttaacctct 
gataatgaac 
cttccttctc 
ttctttctgt 
acatcatcta 
ttatgttawt 
taggtatacc 
ccaagatttt 
aaaaaaactc 



ttgactgaca 
caagccagga 
ttgggcaaaa 
cacctctaat 
acaataagtt 
ctatctatca 
cctctccccg 
cactatagat 
tgctttgtag 
gtatgtatca 
atgatttgtt 
tgctattgaa 

ga 



gttaacagtt 
tatatctgtt 
ttaatccaca 
ttgaagaaca 
ctgacacatt 
tactcccaaa 
tcccatccca 
taatttgcat 
tatgactcct 
atagttcatc 
gatgaacaaa 
aataaagttt 



acatgaacca 
aggccacatt 
ggactgaaag 
ctttaattga 
ttccatgaaa 
ttccttctkg 
accactgatc 
ttttaaagaa 
gtcactcagt 
ccttttattg 
tttacctgtt 
ttatgaatat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
752 



<210> 31 

<211> 2243 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (929) . . (929) 
<223> n equals a,t,g, or c 



<400> 31 

tgcctccctt 

tccccttcct 

ttactcttca 

ggcaatgttc 

cgtgttgcaa 

ggatgggggt 

cctatccact 

ccgagtgccc 

atgcgccttc 

ccaggctgct 

ctatcttcag 

aagcacagct 

agcgctgctg 

cgggaacacc 

cactccgcta 

gtacacagag 

ctacactttt 

sctcctggaa 

actgctcatg 

ctgctcgctg 

cgccttcttc 

ctagtccctg 

tccccctccc 

aaaagctgga 

cccctaggag 

accaagttct 

cccatccttg 

gtgtgggcaa 

ggctagtcca 

ttcatgcaag 

gtctcctcca 

ccccacacct 



cctgcagatt 
agctccatgg 
agccctgact 
cacggcttct 
tccctgctgc 
atgccaggcc 
gccatgtacg 
ttycggccct 
tcccttctgg 
cccttcgcac 
cgttacatgg 
gtgctctact 
ctgctgatgg 
cttcccagtc 
ggcctgctgc 
ctgctcatga 
ggtgtgcttc 
ggtttctcag 
tctgctgtca 
gtggtcaacg 
ctggccacat 
acaacttcca 
aggccttcct 
gaagtgaggg 
atgtgaagtg 
tccagactaa 
ttgggcagct 
caagtggctt 
gcccagccat 
aaggcccagt 
gttccagcaa 
agcctttgtt 



gtggacagta 
gactcgcccc 
gtggagttgg 
ccttcctggg 
cccttagcca 
tgggccgtcc 
gtgcccatgc 
cctcagccgt 
taggctggca 
tatcagccct 
accccagcac 
gcctctgcct 
ctgcgggagc 
cccctccagc 
tcctcattct 
agcgacagng 
tgaatctagg 
gatgggcagc 
tgaagcatgg 
ccgtgctctc 
tgctcattgg 
ccctgattcc 
ccctctccca 
cagccaggtt 
tgggtttggt 
agaattaagg 
ccctgctttg 
tccttgccta 
ggtgcatgac 
tgccacagat 
tgcctagaga 
ctggaaaccc 



gttcctcagc 
aagactgtgg 
tagatgcctc 
agctggctcc 
cccagggtct 
caggcaggcc 
cccattgctg 
gctgctgact 
agcatggccc 
gctctatggc 
ctaccaggtg 
ccggcaccgc 
ctgctatgca 
agctgctgcc 
gtactgcctc 
gctgcccctg 
tctgcatgct 
actcgtggtg 
cagcagcatc 
agcagtcctg 
cctggccatg 
ggaccctgta 
tcagcagccc 
attctctgga 
taaggaaatg 
taacatcaat 
tcctgcatga 
ctttagtcac 
tcttccataa 
tatacaacca 
catgctccct 
cagagagggc 



ctgcaccctg 
cttcaaggac 
tgatcctcag 
ataacttgat 
tgtgtgggta 
cgctggaccc 
gcactgtgcc 
gagctgacca 
caggggcccc 
gctaacaaca 
ctgagtaatc 
ctctctgtgc 
gcagggggcc 
agccccatgc 
atctcaggct 
gcacttcaga 
ggcggcggct 
ctgagccagg 
acacgcctct 
ctacggctgc 
cgcctgtact 
gattgggcgc 
tgtaacaagt 
ggttggtgga 
cttaccatcc 
acctaggcct 
acagagttga 
ccagcagagc 
gggatcctca 
ttacccaaac 
gccctctcca 
tgggcttgac 



gattccttct 
caccagcccc 
tattctctct 
tttccccaaa 
tgagtgtaga 
tgatgctact 
atgtggacgg 
agctactgtt 
caccctggcg 
acctggtgat 
tcaagattgg 
gtcaggggtt 
ttcaagttcc 
ccctgcatat 
tgtcgtcagt 
acctcttcct 
ctggcccagg 
cactaaatgg 
ttgtggtgtc 
agctcacagc 
atggcagccg 
caccaccaga 
gccttgtgag 
tgaaggggta 
cccaccccca 
gagaaataac 
tgaaagtggg 
cactggagct 
cccttccact 
cactctgaca 
cagtgctgct 
tcatctcagg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
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gaatgtagcc 
ggctgtcttg 
tggggcctgc 
gagtgacctg 
aagcaataag 
aaaaaaaaaa 



cctgggccct 
aagcccgcta 
ccctgcctag 
agaccaggta 
atcttaataa 
aaaaaaactc 



ggcttaagcc 
cccactctga 
cagtctccca 
caggaaacct 
agtcttctag 
gag 



gacactcctg 
ggctcctagg 
gctcccaaca 
gtagctcaat 
gctgtagggt 



acctctctgt 
aggtaccatg 
gcctggggaa 
cagtgtctct 
ggttcctaca 



tcaccctgag 
cttcccactc 
gctctgcaca 
wtaactgcat 
accacagcca 



<210> 32 

<211> 1624 

<212> DNA 

<213> Homo sapiens 



<400> 32 
ggcacgaggt 
ccggaggcga 
tctgggcatg 
gaacctgaag 
aaaagaaacc 
gcatgagtgg 
gaatcttcag 
tttgaaaggc 
tgcactggca 
gcaggctgag 
gctgaatgtt 
tagttccagc 
ccatcagatg 
tgggctgaac 
cttttccagc 
gctggtcatc 
gtgctccctg 
gcaggtcctg 
cacactgctc 
ccaggagatg 
gtgggaacag 
ccgtgagaag 
tcaggacccc 
cagcctggag 
caacagcttg 
tagtgaggct 
tgctggcttg 
aaaa 



cgccgccgcg 
aggtccctga 
ctgcttgggc 
gagtttgccc 
aaagccgagg 
caggcccttc 
actggggaaa 
aaaaggctgg 
aaattcaagg 
gtaaagcggc 
gtcattgaga 
tccagtttgg 
gacaatgcgc 
agcacagagc 
aaccccaagg 
ctggccacgg 
ctgcgccact 
aggaccctgg 
tacgacctgg 
tccccagaga 
9gctggtgcg 
gtgctgcaga 
cagctcggca 
ctgcaggatg 
ctgaaggagc 
gaggggtgcc 
gccattaaat 



gccgcctgga 
ctatggctcc 
tgctgatggc 
tgaccaaccc 
aggagctgga 
agccagggca 
gagaggcaaa 
atatcaacac 
agggggcaga 
tcttccgccc 
ctgacatgca 
aagagaagat 
aggacctgct 
ccctcgtgaa 
tccaggtgga 
agcagccgct 
tcccctatgc 
tgcaggagaa 
tcacggagaa 
agctgcagca 
agatcacggc 
cactgggcgt 
ggacactggc 
gtgaggacga 
tgagatgagg 
agcgtgggtg 
ggaaacctga 



attgtgggag 
ccagagcctg 
cgcctgcttc 
agagaagagc 
tgccgaagtc 
ggctgtccct 
actccaatat 
caacacctac 
gatggagagt 
cattgaggaa 
gatcatggta 
tgctgcgctc 
ttcctttggt 
ggagtatgct 
ggccatcgaa 
cactgcaaag 
ccagcggcag 
gggcacggag 
gatgttcgcc 
gtatcgccag 
ccacctcctg 
cctcctgacc 
cagcctgcag 
gggctacttc 
ccccacacca 
ggcttctcag 
aggccaaaaa 



ttgtgtctgc 
ccttcatcta 
accttctgcc 
agcaccaaag 
ctggaggtgt 
gcaggatccc 
gaggacaagt 
acatctcagg 
tcaaaggaag 
ctgaagaaag 
cggctgatca 
tttgatcttg 
ggtcttcaag 
gcgtttgtgc 

gggggagccc 

aagaaggtcc 
ttcctgaagc 
gtgctcgccg 
gaggaggagg 
gtacacctcc 
gcgctgcccg 
acctgccggg 
gctgagtacc 
caggagctgc 
ggactggact 
gcaggaggac 
aaaaaaaaaa 



cactcggctg 
ggatggctcc 
tcagtcatca 
aaacrgagag 
tccacccgac 
acgtacggct 
tccgaaataa 
atctcaagag 
acaaggcaag 
actttgatga 
acaagttcaa 
aatattatgt 
tggtgatcaa 
tgggcgctgc 
tgcagaagct 
tgtttgcact 
tcggggggct 
tgcgcgtggt 
ctgagctgac 
tgccaggcct 
agcatgatgc 
accgctaccg 
aggtgctggc 
tgggctctgt 
gggatgccgc 
atcttggcag 
aaaaaaaaaa 



<210> 33 

<211> 879 

<212> DNA 

<213> Homo sapiens 



<400> 33 

gctgcatgct 

cctcagctgc 

cacgggcaga 

ggaggaagca 

actcagtggc 

caaatcgcca 

ggagagcacc 

aggctcctcg 

cccgcacctzc 

gtgtcgtggc 

atgtggggtg 

gccacarcgg 

gtggtctgtc 



gggcgggaac 

agtggaggca 

ggtcctgtgg 

catccatgaa 

cttgagtcct 

gcttcacgca 

tgcaaagcca 

gggagagcag 

ctcgtgtcgg 

ccttattgca 

actccagaga 

cctkgcagta 

tggagaatgc 



taggaagcct 
cctcgggctc 
aagatttcat 
cagggctgtc 
catttaggcc 
caacctcatt 
caatgatcca 
cgcttctgtg 
tggctccgct 
gagggagcag 
rccccacctt 
cctkgggagg 
cggagatgtg 



ccccaacctc 

tggggcaacc 

gtgacgggca 

tgggggcagc 

ctgatgttct 

tttcaccttt 

gacacacggc 

cccgggagca 

ggtataatca 

cacaggcttt 

gcgagactgg 

gggtgatgac 

aaatatgtaa 



tggccccgtg 

aagtgtgaca 

gaagaggagg 

ctgggtggtc 

ttagcctgcc 

gggtgtgggg 

aaggtgggca 

gcgaaggtca 

ggactcacgt 

cctggaagct 

accagtccaa 

aggtgcacac 

tcctgagtgt 



gagccctcag 

ggtggctgtg 

aggaggcagg 

gtgaaatagg 

tggcctttgg 

gtcagagtcg 

cattcccatc 

cacaggagga 

ggtgttcctc 

cccctcggtc 

gtggcctkga 

ggaggcccat 

ggcttctaga 



1980 
2040 
2100 
2160 
2220 
2243 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1624 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
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aggaaggttc gcaaagctga atatccactc gtgctgttcc cttctcacag gagattcctg 
tcaacgtccg attctgcctc gaaggcagga ggagtaagg 

<210> 34 

<211> 2761 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (1006) . . (1006) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (1376) . . (1376) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (2211) . . (2211) 
<223> n equals a,t,g, or c 



<400> 34 

gattaaaatt 

agcacaattg 

gaatatgaga 

ggaagactca 

caaattgtgg 

acaaactact 

gggtcagggg 

tctgagaatt 

gcttctttac 

ttaaccagag 

tcatacaggt 

cttgcctcag 

tgtctgactt 

attcgtggct 

ttattatcag 

ataatcattc 

catactttgk 

ggtacaaagt 

agctgtggat 

aattttgtaa 

ttctacttcc 

acagtttgag 

ttacttgaaa 

atttaagtga 

ttatatgtta 

tgtagtgtgt 

aatattgttt 

aattgcaatt 

attataaagg 

gtctatttca 

ttgtctaagc 

atgaaatgta 

ttmcagcagt 

aattattggg 

tctcttmcag 

gttatccaaa 

ttttgagacg 



tatttaataa 
tgtctgatac 
atatcatcca 
ggtttatgct 
agaaagaaaa 
caaattcagt 
tcaaaaatgc 
cctagctatc 
gtttggctcc 
kgtctgaata 
agcttgcctg 
aagtcacata 
cagggggaag 
aymttttaaa 
caatagaatc 
tttctattat 
gaaattctgk 
aactcaaaac 
aagatattca 
aaagamctaa 
acaaaagcta 
gaaaatggat 
aatgaggata 
ttgtaaatat 
ctagcttctg 
ctaataattt 
ggttttattt 
taatgcaatt 
aaatgtaatc 
ttgagataac 
aacaggagtt 
tttaaaattg 
gtttttcctt 
aagtmcaagc 
acgtgggggt 
gaatgacaat 
gaatctgtca 



taaggggagg 
tttaattaca 
agatttaaat 
atgccacgtt 
cattctattt 
ggtgtgatgc 
aaagtggggt 
taggaatgaa 
tgcatkggta 
ttgcttcttc 
agtgttgcag 
gaattacttt 
aaacatgatg 
aaagccacag 
aggatttgaa 
aatctttttc 
gctctataag 
tagagtgtat 
aatataaaaa 
gataattgtc 
ttaccatcta 
tgttggagca 
ttgtatgaat 
gtcatatata 
gattcagaaa 
taatacaagg 
atattttgaa 
gtagttatac 
ccatactgat 
agttcaggag 
tagtttgcat 
tacccatata 
ggagatgatt 
taggaytatt 
ctggmcactt 
ggtttgtttg 
ccctgcactc 



aataaaataa 
ctatctaatt 
accaattacc 
ttctcttctt 
gtgattgctt 
aataaccatt 
gacatctcgt 
ttaaacgttg 
tgacttaaag 
atgtaacttg 
ttaatgggtc 
aatgctgagt 
tctacccttt 
ttatcttctt 
aatagttctt 
agaaagggtg 
catttttatt 
aaacataaaa 
agattgtgaa 
cactaatcac 
tgattaattt 
atctcaatgt 
tttcgcaagt 
aaactatctt 
aataactgga 
taaaaacatt 
aatttaagga 
tcagtaatat 
tatcttcaca 
aaaagttatt 
gttttttatt 
tacataatga 
caatcaaatt 
gttttcctga 
ggaccttaaa 
ccaagtcttt 
cagcctgggt 



ctatgcattt 
taacctttca 
aaaatttaca 
tcctttttgt 
ctgctagtta 
tgtcatcctc 
ggtctacagt 
gacaatgaag 
gctgcgctca 
agcttcctca 
aatgtattgc 
tggtttaagc 
gatgtgagga 
tttaaagaga 
atgctacata 
aaggggtaag 
ttttgnccat 
aatacaagtt 
tttgttttaa 
tcattaaatc 
ggatttcaga 
taactacata 
caattggtag 
gtaaagatgt 
acagatttaa 
ttctgttgaa 
ttcttgaata 
agttacmctt 
tttcttttgg 
gactacatgt 
tttgagagta 
tatatatata 
gcaaagrggc 
acgtttgtgm 
ttggaaatgg 
ttgttttgtt 
gatagagtga 



ttttgttgaa 
taaatgccca 
gctatcaaat 
gatggtgttc 
cttctgcaaa 
atatattctg 
aattggggcc 
ttttctgaaa 
aaataatctc 
caacatggaa 
ctttaataat 
aatcacagcc 
cattcaaagt 
tgccatatcc 
tgcatttttt 
gattatgttt 
aatagattat 
ttcatatcca 
aaagtcttct 
tcctccttag 
ggaagaaaat 
aaatagctta 
caaaancgac 
tacagagata 
gttgggtaat 
aatcagtttt 
ttcttaagta 
gattraagcc 
tcaaagatca 
atctatagta 
catcaacgta 
tatttatgtt 
acttctaatt 
cttgtagtga 
ttaaaaaatt 
gtgttttgtt 
nactccgtct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
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caaaaagaaa 
atgtgcatca 
tcaaaaccac 
ttgctagacg 
ggccagaaag 
gctctttaaa 
aactagtaag 
ctcactcctc 
ttgatcctat 
c 



aaaaaaaatc 
taaattaata 
aatctggagg 
tcatttaatg 
agagagataa 
gtttgagtaa 
gagcattaat 
tttgaatttc 
aataaacaca 



aacacctaaa 
acaaaagggg 
tttccgtctc 
atcttcattc 
ataatctttt 
ctgtcacttt 
ataagatttc 
ctcatacaat 
tttgtcttta 



aatttacttt 
tagatatttt 
ttcataaaag 
ttctctgtcc 
cccatgcacc 
gtcaggcatg 
cccagatgcc 
tttccattta 
tttgatacaa 



cttctagtca 
attgagctat 
aagttaaaac 
agagcatgtg 
cctgctggtc 
gttataaagt 
aattttgttt 
aaatggagaa 
aaaaaaaaaa 



atttatttcg 
ggttcctgaa 
tcagtgcatg 
tgaagtatta 
acagaagctg 
ttccagaaag 
tctgctatat 
ttcagctttc 
aaagkgcggc 



2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2761 



<210> 35 

<211> 755 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_feature 

<222> (1)..(1) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (733).. (734) 
<223> n equals a,t,g, or c 



60 



<400> 35 

natttcccgt tcagttattc cggtgacact atagaaggta cgcctgcagg taccggtccg 
gaattcccgg gtcgacccac gcgtccgaac tcctgaaaca gtgaggacat ctcacagacc 120 
agacaggagc tggggctctg catctcacag cggtgcctgt cagacaggaa gaagtcccgc 180 
agaagtggcg tgtgggtcag ggcctgcacg atgcagttca tgaagcatgt gttcccaagg 240 
ttgatcagcc cacgcagacc tatggtgcag ttcgaggtga tctttctcct tttcgggttg 300 
tgcttcagca gttcaagctc ccgtttggtt ggttcccaag ttgaaaactt ctctccaacg 360 
ccttgcattt tccaagcttt tcgctgctcc tccttggcga ttatttccat gtctttgtca 420 
tagatgtagt cctggcacag aaaacagtag atgcctccgt acatcagatc aatggccagg 480 
ttgtgccgct tcgccttcgc atgctcgtga atatgcttct ttgtgaaaca gccgaagaag 540 
acacagtaga ggcaggaatg cagcctgttg aggtggacgc cacagacatg gcagatacag finn 
gacttggcct tgcgcttgcg ggcctcagcc gtgccgctcc acacgaagca ctggtagatg 
gcccgcaggt tctgcttcca gttgtccacc ttgaagctgc ccaggtgcga gcagcccggc 
ggcgctaccg ccnnctcggc gtccatggcc tcgcc 



<210> 36 

<211> 2089 

<212> DNA 

<213> Homo sapiens 



600 
660 
720 
755 



<220> 

<221> misc_feature 
<222> (774) . . (774) 
<223> n equals a,t,g, or c 



<400> 36 

ggcacgagcc cggaggccta cgtcggaccc ggaggccctg aatgccccat gcgcacccca 60 

cagctcgcgc tcctgcaagt gttctttctg gtgttccccg atggcgtccg gcctcagccc 120 

tcttcctccc catcaggggc agtgcccacg tctttggagc tgcagcgagg gacggatggc 180 

ggaaccctcc agtccccttc agaggcgact gcaactcgcc cggccgtgcc tggactccct 240 

acagtggtcc ctactctcgt gactccctcg gcccctggga ataggactgt ggacctcttc 300 

ccagtcttac cgatctgtgt ctgtgacttg actcctggag cctgcgatat aaattgctgc 360 

tgcgacaggg actgctatct tctccatccg aggacagttt tctccttctg ccttccaggc 420 

agcgtaaggt cttcaagctg ggtttgtgta gacaactctg ttatcttcag gagtaattcc 480 

ccgtttcctt caagagtttt catggattct aatggaatca ggcagttttg tgtccatgtg 540 
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aacaactcaa acttaaacta tttccagaag cttcaaaagg tcaatgcaac caacttccag 600 

gccctggctg cagagtttgg aggcgaatca ttcacttcaa cattccaaac wcaatcacca 660 

ccatcttttt acagggctgg ggaccccatt cttacttact tccccaagtg gtctgtaata 720 

agcttgctga gacaacctgc aggagttgga gctgggggac tctgtgctga aagnaatcct 780 

gcaggtttcc tagagagtaa aagtacaact tgcactcgtt ttttcaagaa cctggctagt 840 

agctgtacct tggattcagc cctcaatgct gcctcttact ataacttcac agtcttaaag 900 

gttccaagaa gcatgactga tccacagaat atggagttcc aggttcctgt aatacttacc 960 

tcacaggcta atgctcctct gttggctgga aacacttgtc agaatgtagt ttctcaggtc 1020 

acctatgaga tagagaccaa tgggactttt ggaatccaga aagtttctgt cagtttggga 1080 

caaaccaacc tgactgttga gccaggcgct tccttacagc aacacttcat ccttcgcttc 1140 

agggcttttc aacagagcac agctgcttct ctcaccagtc ctagaagtgg gaatcctggc 1200 

tatatagttg ggaagccact cttggctctg actgatgata taagttactc aatgaccctc 1260 

ttacagagcc agggtaatgg aagttgctct gttaaaagac atgaagtgca gtttggagtg 1320 

aatgcaatat ctggatgcaa gctcaggttg aagaaggcag actgcagcca cttgcagcag 1380 

gagatttatc agactcttca tggaaggccc agaccagagt atgttgccat ctttggtaat 1440 

gctgacccag cccagaaagg agggtggacc aggatcctca acaggcactg cagcatttca 1500 

gctataaact gtacttcctg ctgtctcata ccagtttccc tggagatcca ggtattgtgg 1560 

gcatatgtag gtctcctgtc caacccgcaa gctcatgtat caggagttcg attcctatac 1620 

cagtgccagt ctatacagga ttctcagcaa gttacagaag tatctttgac aactcttgtg 1680 

aactttgtgg acattaccca gaagccacag cctccaaggg gccaacccaa aatggactgg 1740 

aaatggccat tcgacttctt tcccttcaaa gtggcattca gcagaggagt attctctcaa 1800 

aaatgctcag tctctcccat ccttatcctg tgcctcttac tacttggagt tctcaaccta 1860 

gagactatgt gaagaaaaga aaataatcag atttcagttt tccctatgag aaactctgag 1920 

gcagccactt atcttggcta aatagaacct cacctgctca tgaccagaga gcatttagga 1980 

taatagagga cctaactgaa ggaatccttg tatatgaaag gagttatttt agaaaagcaa 2040 

taaaaatatt ttattcatma aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 2089 

<210> 37 
<211> 785 
<212> DNA 

<213> Homo sapiens 
<400> 37 

cttttagaag gtacgcctgc aggtaccggt ccggaattcc cgggtcgacc cacgcgtccg 60 

ggaaatgaac taccatttat aacttctgtt tttttattga gaaaatgatt cacgaattcc 120 

aaatcagatt gccaggaaga aataggacgt gacggtactg ggccctgtga ttctcccagc 180 

ccttgcagtc cgctaggtga gaggaaaagc tctttacttc cgcccctggc agggacttct 240 

gggttatggg agaaaccaga gatgggaatg aggaaaatat gaactacagc agaagcccct 300 

gggcagctgt gatggagccc ctgacattac tcttcttgca tctgtcctgc cttctttccc 360 

tctgcgaggc agtggggtgg gattcagagt gcttagtctg ctcactggga gaagaagagt 420 

tcctgcgcat gcaagccctg ctgtgtggct gtcgtttaca tttgggaggt gtcctgtatg 480 

tctgtacgtt ggggactgcc tgtatttgga agatttaaaa acctagcatc ctgttctcac 540 

cctctaagct gcattgagaa atgactcgtc tctgtatttg tattaagcct taacactttt 600 

cttaagtgca ttcggtgcca acatttttta gagctgtacc aaaacaaaaa gcctgtactc 660 

acatcacaat gtcattttga taggagcgtt ttgttatttt tacaaggcag aatggggtgt 720 

aacagttgaa ttaaacttag caatcacgtg ctcaaaaaaa aaaaaaaaaa aaaaagggcg 780 
gccgc 

<210> 38 
<211> 1458 
<212> DNA 

<213> Homo sapiens 
<400> 38 

ccacgcgtcc gggaattttc 
caacagaagc ggtgatcgtc 
ctgtaattaa gatgagatca 
ctgggatctt tctgttgatt 
ggaagttagt cctctggcct 
tgcctcgggg gatgcctagt 
ctgtagggtg ccagctcagg 



aaaagatcca aacagagact tcctgcatct tctgcctttc 60 

taagtatgag cctgtggctt cctttgtgca tttgagcatg 120 

gtttcttaga aaaagctttc ctgaatccct ctgacgttgc 180 

cgtcttttct ggagattggg acagagcatc tgtggtccag 240 

caattctgtt gtggatgtgc agtgataagc gggcattgcg 300 

tcgtggcttc ctggctgttt tgtccttctg tgtcttgtag 360 

gagtggggtg ttggcggcgt ttccgcggtt ggcctccttg 420 
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ctttgccgca cctccaggtt ctgggcatga gaggccgtgg cctcatttct Bfltwataac 480 

ctttSStt taatagcatc tttaattaga tcacagcatt gaattcaaaa "tcttctgc 540 

aaagaaagtt gtggggcata agacaccggg aatgagggag gaggaagaca gttgtgtttt 600 

ctcStaaac c^gagctct agccgatgca tttgtcagga aatacagcac tttgtcttaa 660 

Saacaagg aaggaggccg ggcgcagtgg ctcacgcctg taatcccagc -tttgggag 72 

gccgaggcgg gcggatcacc tgaggtgggg agtatgagac caccctgact aacatggaga ™o 

aacccStct ctactaaaag tacagaatta gccgggcgtg gttgcgcatg cccataatcc 840 

caacSStga agagacttga ggtaggagaa tcacttgaac ctcagcggcg gaggttgcag 900 

tgagtcgaga Sgcgccagt gcactccagc ctgggcaaga agagcgaaac tgggtctcaa 960 

Staaaaaaa gaaagcaagg aaagagtaat ttacaacgaa ggaaaaaaac ccacagcaca 1020 

cccScgcgg ctgtcagcgc tctcctgatg tcacagtggc tgcgtgtcct twmgjjt 1080 

gaggtgtggg gagcccagcc cctggccctg cctcccgcgc cccgctcccc ttctctctct 1140 

?ac?cgg??a agccatagcg aggcctccgc tcgtttcaga tatgaatttg "ttatagat 1200 

tataaaLtg catatacagt gtatgtataa agcagaatgc ctgcctttcc tggttatttt 1260 

ttgtaccata ttgtaaatta tattatttat tctttaccaa ttttgggaat aaaaggtgtt 1320 

ttggttattt aatataataa gagctgttaa acttctgttt aaatttccag ttcaacttgt 1380 

aaatgttttt attgtgcata aatacatact aatgttgatc taaaaaaaaa aaaaaaaaaa 1440 



aaaaaaaaaa aaaaaaaa 



1458 



<210> 39 

<211> 2657 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (179) . . (179) 
<223> n equals a,t,g, or c 



60 
120 
180 
240 
300 



aatatctcat gaatgagttt gaagtttgct tggattttga aatgaatggg actttgtctt 
tattactaat tcaccaaatt tgttgagcgc aaaagcaatt aatgtagttt aagtatttag 
tatgtacagt tctctgtgtt aacagctgag aagtaagcaa ccttttctga ctgcatatng 
gtgtattcct cttttgagtc cccataatat tttataaatt gtaatgcccc atcttgtact 
acagttgtct tattcgtatt gtttataaac tttgagggtt aggactgggt cttactcatc 
tttatgtgcc ttccttatgc ttcaaagaat ttaccatcta atggaagaga acatttgcaa 360 
gttggctcca taccaagctc cttccacata ctctactcat ctgaactttg aatgcagaat 
ctttaaattg caaccccaca tactaaggtc aagaaagaac ttaatgggaa ttaatctcca 
cccattagct ttaccctgac atcaggattg ccaaatccaa tggactcttg tctattctta 
cgtgacttct gctggaaaat gcgaatgttg accatcctgc cacttggaac tctcttccca 
ctcctcacat tgcttttgct accactggaa gttccttctg tttcttgtgg agtacctttt 
gctgtctggg acttgtagat aatggtgttt cctagggctc cctccagggc cctctgcctc 720 
actaactgga tatacttttc ctgagcaaat cccaggaaac ttgcgtcaga ccgtgacttc 780 
aaatacaggt tgataaatgc taaactgtct ccaaaccaga cttcatccta gcctccacac 840 
ccagacaccc aactgctatg gatcaacttt ttagaatatc ctcacttcaa actgacctta 
cctaaaataa tgactttttc ccccaataat tgcccctgct atattcctta tttctgaatg 
gtacctccta gctatataga ttatctgagg agcttactga aatgctgatt ctgaagataa 
ggggcatggc tttaagattc tgtatttctg gcgagtaccc aactggtgct catgctgctg 
attgagaacc acttctgaat atagcaaggc tgtaaattat ccactacgtg ccctcgtaat 1140 
tgtcttagtt caagcccaga ttattgtagt agacttagta tttctttgcc ttagttgatc 1200 
tgtgacccct ccaatatcta ttccacactg ttgcctaagt ggccttagta aaattcaagt 1260 
ctggttattt tattcccctg cttggaattt ctcaatgtag aatgaaactc attcagcatt 1320 
aacacatagg cccttcttga tctgacatcg tgtttctcta gttagactaa agaatcccca 1380 
ctatgaagtt gtttcatccg taagtacctt tgaacccaga agcccccttt ctcatatgtt ia^u 
tctcattcct gtttgccctt cagagttcag ctttagttgc taaaacattc agacatccct 1500 
ctgacttaga tcccccacta ctgtttttct gtgagaagca gctatgcata attcctcttc 
aacacagtag ttcttgaaat tttgcaggcc tctcctggaa aggaggaaat gacttctctg 
actttgtatg atgcttattt gtggatgaat gggcaaggga aaaaatgaag gaacaagtga 
atgaacagta tgggagtatg agaaaaggta taaattgggt atagttgaga aaaggattca 
aattgatctt tggttcgaga gacaatttca tctttctgat gaatttaaag tgtagtcttt 
gaaccagctg ggcttaatta tgtaaagttt tgagcctgag ataagcacac aatcacaaaa 



420 
480 
540 
600 
660 



900 
960 
1020 
1080 



1560 
1620 
1680 
1740 
1800 
1860 
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cctacccaaa caagtttttt gtttcacttc atctcttata aaacaatgtt ctaaagtaag 1920 

tgatagggat gctcatcatt ctgctaccta ttatcacaat gaaaacaatc ataaatagta 1980 

cacaggaaag gtgagaaata gcggatagtt cttatttcat agtactgtat atggaaataa 2040 

accaaatttg ctcatagaga tactatttta ttacctcaaa aatatataaa aatgaaaacg 2100 

ttatgaaaat attttaaaat gggatttaaa aataattgag aacatcacag caatttagaa 2160 

tactaaagag catagcttta aaatgatagt gctgagaact ccccacctct accccaccac 2220 

ctgtaggctt ctttgacaac ttacaaatgt tctctagttt gtatctagaa tcacttatat 2280 

ctttcaaata aaccaacttt gtgaamaaaa aaaaaaaaaa aaaagggcgg ccgctctaga 2340 

ggatccaagc ttacgtacgc gtgcatgcga cgtcatagct cttctatagt gtcacctaaa 2400 

ttcaattcac tggccgtcgt tttacaacgt cgtgactggg aaaaccctgg cgttacccaa 2460 

cttaatcgcc ttgcagcaca tccccctttc gccagctggc gtaatagcga agaggcccgc 2520 

accgatcgcc cttcccaaca gttgcgcagc ctgaatggcg aatgggacgc gccctgtagc 2580 

ggcgcattaa gcgcggcggk tgtggtggtt acscgcagcg tgaccgttac acttgccagt 2640 

ggccctagcg gcccgct 2657 

<210> 40 

<211> 1503 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<222> (6).. (6) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 

<222> (18).. (18) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 

<222> (41).. (41) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1501) (1501) 
<223> n equals a,t,g, or c 

<400> 40 

gtggangccg ctcctganaa ctagtgggtc ccccgggctg ncaggattcg gcacgagaat 60 

gaatggcaaa gaaatagaag gggaagaaat tgaaatagtc ttagccaagc caccagacaa 120 

gaaaaggaaa gagcgccaag ctgctagaca ggcctccaga agcactgcgt atgaagatta 180 

ttactaccac cctcctcctc gcatgccacc tccaattaga ggtcggggtc gtggtggggg 240 

gagaggtgga tatggctacc ctccagatta ctacggctat gaagattact atgatgatta 300 

ctatggttat gattatcacg actatcgtgg aggctatgaa gatccctact acggctatga 360 

tgatggctat gcagtaagag gaagaggagg aggaagggga gggcgaggtg ctccaccacc 420 

accaaggggg aggggagcac cacctccaag aggtagagct ggctattcac agaggggggc 480 

acctttggga ccaccaagag gctctagggg tggcagaggg ggtcctgctc aacagcagag 540 

aggccgtggt tcccgtggat ctcggggcaa tcgtgggggc aatgtaggag gcaagagaaa 600 

ggcagatggg tacaaccagc ctgattccaa gcgtcgtcag ccaacaacca acagaactgg 660 

ggttcccaac ccatcgctca gcagccgctt cagcaaggtg gtgactattc tggtaactat 720 

ggttacaata atgacaacca ggaattttat caggatactt atgggcaaca gtggaagtag 780 

acaagtaagg gcttgaaaat gatactggca agatacgatt ggctctagat ctacattctt 840 

caaaaaaaaa aattggctta actgtttcat ctttaagtag cattttgctg ccatttgtat 900 

tgggctgaag aaatcactat tgtgtatata ctcaagtctt tttatttttc ctcttttcat 960 

aaatgctctt ggacattatt gggcttgcag agttccctta ttctggggat tacaatgctt 1020 

ttatcgtttc aggcttcatt ttagcttcaa aacaagctgg gcacactgtt aaatcatgat 1080 

tttgcagaac ctttggtttt ggacagtttc atttttttgg atttgggata gattacatag 1140 

gagtatggag tatgctgtaa ataaaaatac aagctagtgc tttgtcttag tagttttaag 1200 
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aaattaaagc aaacaaattt aagttttctt gtattgaaaa taacctatga ttgtatgttt 1260 

tgcattccta gaagtaggtt aactgtgttt ttaaattgtt ataacttcac acctttttga 1320 

aatctgccct acaaaatttg tttggcttaa acgtcaaaag ccgtgacaat ttgttctttg 1380 

atgtgattgt atttccaatt tcttgttcat gtaagatttc aataaaacta aaaaatctat 1440 

tcaaaacaww aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1500 



naa 



1500 
1503 



<210> 41 

<211> 1280 

<212> DNA 

<213> Homo sapiens 



<400> 41 c _ 

ggcacgagta taaaggcccc tccacccagc ctctagccca tttctttctc tggcttttgc bu 

aggattcctc attctccctg aggtcttaac tatcacatca tgcacgttct gccactgctg 120 

ttatcactgc tgctgctgct gctgctgctg tcagctagct ttgtgacttt cagcaccccc 180 

acttccagca gaaattctag ctgccctgat tgtgagagtc tgaacaccgg tcttccatcc 240 

ctgatgatgt ttggtggatc tctgctcaaa tgggttcaga acacacacgg ggtggaatca 300 

ctcttgtcct ctgccaaggt gcgcctgctt ccaccagccc taggggttct gttcccaaga 360 

ctacaccctg gcactctgac ccttgtcttc cttttaattc ccttcctcac agtgtcttct 420 

tccacatctg acgttcttag ctctttagag tccccaaaac tatctgttac catatttcat 480 

tattgttaac tctaaagatt ttggcatcaa acaccctgca tttgaatgct agctgtgtca 540 

cacatcagat gctttacttt ggcaaatcat agaactttct gtcaataggg ataataatgg 600 

tacctatatt gtaatattgt gagtgttact tggataataa agtacatagc acagtatttg 660 

gcacatagta attgctcaac aataccaatt gttattatta ttagactgtg ccctctaaat 720 

tatttgtcta cggattatga tctgtataaa tgacttatca attaagaaga ccacaggtat 780 

gcagagtctc atcactcata caagactgat gtcaattaac taagagaagt ttcgtcacta 840 

accaggagtt tcacatcata gttccacact ttgcttctac tcccaatatg gcttgttgac 900 

ttttcactct ctttaccctg ttttctttct atggttccca gggctatcac ttttctttat 960 

tttggttaat acatatagct gtacactgac ccagtctcca tgaaaaatac tgtcatatac 1020 

tccctctttc cctctttccc taatatcatc atctcataga gatcaaactc acattttctg 1080 

gcaccattat tctttttata aaatacttta cttttaaatt tttacccaac tacgtctatg 1140 

ttattttagc tagctaagct gctataacaa agagatctaa atacagtggc ttaaatataa 1200 

cagaagcata tttttctctc atgtaacagc tagaggaatg tgtgtagtcc agagcataca 1260 

aaccacaagt cattcatgac 1280 



<210> 42 

<211> 742 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (707) . . (707) 
<223> n equals a,t,g, or c 



<220> 

<221> misc_feature 
<222> (724) . . (724) 
<223> n equals a,t,g, or c 



<220> 

<221> misc_feature 
<222> (726) . . (726) 
<223> n equals a,t,g, or c 



<400> 42 

gcgctcgaga atagtgggtc ccccggrctg caggattcgg cacgagctca cttcaatyct 60 

tctttgagaa gtttttcctt tctccgcaac cagatgtaca tatttgaact ctctttgtac 120 

ttggagggca cttctttcgt ggtagttctt ttatttttat taatctctgt atccttagat 180 

agtcctccaa caaccaaagg ttgggactct gtcttacata tctgggtgcc cctcatagtg 240 
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cagtaataag taagttgatt atatacgagc tatgtaactt atatttttta atggttggat 300 

atcactgagt tttttttttt aagaattttt ttattgaggt aaacttcaca taacataaaa 360 

ttaactattt taaagtgaga agttcagtgc cacttagtat tgttaacaat gttgcataac 420 

caccaccttt atttaaagtt ccaaaaaaaa tgttctcctc taaaaggaaa ccccatccca 480 

ttaagcagat actctccatt ccttccttcc tccagccccc agcaaccacc aatctgcttt 540 

ctgtctctat ggatttatct attcttgcta ttttatataa atcgaattgt atgagacctt 600 

ttgtgtctgg cttctttcac ttagtacaag tttttgagat ttatttacat agtagcatgt 660 

atcaacactt catttttatg gccaaataaa attgtattat gtgtttntag cacaaaaaaa 720 

aaananaaaa atgaccctcg ag 742 



<210> 43 

<211> 1472 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<222> (1) . . (1) 

<223> n equals a,t,g, or c 

<400> 43 

ncttagctgt agatagaggc ggcaacctcg gaagtgcgga gcgggtgggc ctatatagat 60 

gttgaggtgc ggaggccgtg ggcttttgtt gggcctggct gtagccgcag cagcggtaat 120 

ggcagcacgg cttatgggct ggtggggtcc ccgcgctggc tttcgccttt tcataccgga 180 

ggagctgtct cgctaccgcg gcggcccagg ggacccgggc ctgtacttgg cgttgctcgg 240 

ccgtgtctac gatgtgtcct ccggccggag gcactacgag cctgggtccc actatagcgg 300 

cttcgcaggc cgagacgcat ccagagcttt cgtgaccggg gactgttctg aagcaggcct 360 

cgtggatgac gtatccgacc tgtcagccgc tgagatgctg acacttcaca attggctttc 420 

attctatgag aagaattatg tgtgtgttgg gagggtgaca ggacggttct acggagagga 480 

tgggctgccc accccggcac tgacccaggt agaagctgcg atcaccagag gcttggaggc 540 

caacaaacta cagctgcaag agaagcagac attcccgccg tgcaacgcgg agtggagctc 

agccaggggc agccggctct ggtgctccca gaagagtgga ggtgtgagca gagactggat 

tggcgtcccc aggaagctgt ataagccagg tgctaaggag ccccgctgcg tgtgtgtgag 

aaccaccggc ccccctagtg gccagatgcc ggacaaccct ccacacagaa atcgtgggga 

cctggaccac ccaaacttgg cagagtacac aggctgccca ccgctagcca tcacatgctc 

ctttccactc taagccgtag cctcttctgt taataacaca cagagagctc tgccaagcac 

ctgagtaggc ccttgacact tgtgtgccct gggatgcctc ctggcgcgaa tcaggaggtt 960 

ctggaaggac tctggctata ttctgcaaat gtggctcatg ccccttaccg tggctcggcg 1020 

ttgtggtgcc tgagggacag ccggccacct gcccagtact ggtcagcttt tcaacactat 1080 

tccctttgac ctactggcca tcttcctcac agccctcaga tatcaacggg cacaaataag 1140 

accaactcaa tttccacttg aatttacaac caaaagcctg ctgagttgat tacagctggg 1200 

ccaatacagt acgaggcaat aacaaattag tgtgggttga ttctggaatt ggaaaagctt 1260 

ttgcttgtat ggatacagca aatccagatg tctctgaaca aagcaacaat ttaaagcaac 1320 

gacattttct gtcctttaag cacttaaaat caggtgtggt gtgttttcaa aggcagaagt 1380 

ctgcattttg agcaaaaggt ggcttcccag ctctaacaag gtaactggtt agcatgacat 1440 

taaagcttgg gcaaggcttc aaacttaaaa aa 1472 

<210> 44 

<211> 635 

<212> DNA 

<213> Homo sapiens 

<400> 44 

gcctaaagag agctccccca ggaccagccc tggccaaggg attgctgcag ccctcatcca 60 

ccttccaagc actggaaaca aacattggag accaagtgag gcgtcactca acagccgtag 120 

taatcaggga aatgacaagt tacatactga tatcctttgt tttgctgatt ggagttgggt 180 

gcattgaaaa agatcagtcg tgcccagtgt ttgggggaag gaagcgtctt cacctgttgt 240 

ttgtgggagg acagttgagg caggtgagga tgctgagagg tgagctcagc tgtgcctgtt 300 

accgtccaca tgtgcaagcc cttcagctcg gtggttgtac ttgtttttga gatgcagttt 360 

cactcttgtc acccaggctg gagtgcatgg catgatcttg gctcgctgca acatccgcct 420 

cccgggttca agcgattctc ctgtctctac taaaaataca aaaattagct gggtgtggtg 480 



600 
660 
720 
780 
840 
900 
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gtgcgtgcct ttaatcccag ctactcagaa ggctgaggtg caagaattgc ttgaacctgg 540 
gaggtggagg ttgccgtggg ccgagatcac gccaccgcac tccagcctag gcaacagagc 600 
tagactgtct caaaaaaaaa aaaatgaccc tcgag 

<210> 45 

<211> 1153 

<212> DNA 

<213> Homo sapiens 

<400> 45 _ £A 

ggattaaggt gtggtccctg gaccatgccc aacggcatag gcagcacttg aaaactggct 60 
aaaaacgcag actctcaggc cccgggccag agctactgaa tcaaaatctg catgawcaca 120 
ggagcagccc tctggcccat aatgacggcc ctgtcttcgc aggtggccac tcgggcccgc 180 
agccgctggg taagggtgat gcctagcctg gcttattgca ccttcctttt ggcggttggc 240 
ttgtcgcgaa tcttcatctt agcacatttc cctcaccagg tgctggctgg cctaataact 300 
ggcgctgtcc tgggctggct gatgactccc cgagtgccta tggagcggga gctaagcttc 360 
tatgggttga ctgcactggc cctcatgcta ggcaccagcc tcatctattg gaccctcttt 420 
acactgggcc tggatctttc ttggtccatc agcctagcct tcaagtggtg tgagcggcct 480 
gagtggatac acgtggatag ccggcccttt gcctccctga gccgtgactc aggggctgcc 
ctgggcctgg gcattgcctt gcactctccc tgctatgccc aggtgcgtcg ggcacagctg 
ggaaatggcc agaagatagc ctgccttgtg ctggccatgg ggctgctggg ccccctggac 
tggctgggcc acccccctca gatcagcctc ttctacattt tcaatttcct caagtacacc 720 
ctctggccat gcctagtcct ggccctcgtg ccctgggcag tgcacatgtt cagtgcccag 780 
gaagcaccgc ccatccactc ttcctgactt cttgtgtgcc tccctttcct ttccctccca 840 
caaagccaac actctgtgac caccacactc caggaggcag ccccatcccc ttccagcccc 
taagtaggcc ctcccctccc taaatctgct tccgcaccac ctggtcttag ccccaaagat 
gggccttctc tctcccagat aagttggtcc tccctctgcc tttcctctca agcccccaaa 
gagcaaaggc aacagcaaga ccagcgggtt cttgcaacac tgtgaggggc agccagggcg 1080 
gccccaataa agcccttgaa tactttraaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1140 
aaatgaccct cga 1153 

<210> 46 

<211> 729 

<212> DNA 

<213> Homo sapiens 



540 
600 
660 



900 
960 
1020 



<400> 46 

ggcacgagca ggaaccctgt cagcagaaac ttctcaagcc ccatccttgc caggaagctc 60 

tgtgaaggtg ctgctgatga cccagattcc tccatggtcc tcctgtgtct cctgttggtg 120 

cccctcctgc tcagtctctt tgtactgggg ctatttcttt ggtttctgaa gagagagaga 180 

caagaagagt acattgaaga gaagaagaga gtggacattt gtcgggaaac tcctaacata 240 

360 
420 
480 
540 
600 
660 



tgcccccatt ctggagagaa cacagagtac gacacaatcc ctcacactaa tagaacaatc 
ctaaaggaag atccagcaaa tacggtttac tccactgtgg aaataccgaa aaagatggaa 
aatccccact cactgctcac gatgccagac acaccaaggc tatttgccta tgagaatgtt 
atctagacag cagtgcactc ccctaagtct ctgctcaaaa aaaaaacaat tctcggccca 
aagaaaacaa tcagaagaat tcactgattt gactagaaac atcaaggaag aatgaagaac 
gttgactttt ttccaggata aattatctct gatgcttctt tagatttaag agttcataat 
tccatccact gctgagaaat ctcctcaaac ccagaaggtt taatcacttc atcccaaaaa 
tgggattgtg aatgtcagca aaccataaaa aaagtgctta gaagtaaaaa aaaaaaaaaa 720 
aaaaaaaaa 7 ^ 

<210> 47 

<211> 1079 

<212> DNA 

<213> Homo sapiens 



60 



<400> 47 

ggcacgagcc aatttgccaa ggttctaaag gcttatgagg tcctgaagga gccaggcctt 
gtgatggagt aggtgacaca ggcctggttg tcctgtcagc agaagggaaa gcaggggctg 120 
ggctgagagg aggacacgga gggctctgct gaggttcctt cctgggttcc accaacaggg 180 
acagggagtc acttgccttc cagttctgtg ctgggatggc gggacagcac ttggcttgct 240 
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tggccagctg cgtcatgagt ttgatttggt tttttttttt ttgcagctgc ttcatatgct 300 

ctgctccagc ccctccccaa cagctggtag cttatggttt cttcaagagg aaagtagact 360 

ttatgctgta catttgagct gtagagctaa gattcgctta ctggtgagct gtgaaacctt 420 

gttgcttttt cccagagtct gatggcagtg actgtgatca agggaatctt caccgccaca 480 

agtgcaggca gcaggtgtgg ttcaggtccc cccccacccc actgtgctcc tttgaagcca 540 

acgtgcctcc ctcgcctcca tactggaggg acgacgcagg ggagaacaga gaagtgcttg 600 

gccctaggat tgaggcactt gtttcctagc ccgctgggtt agggctggtg caagcgaggc 660 

aatgttgagg atgctttaag cactaccagc cgaatccggg aactctgtta acagttgtcc 720 

aaccagcaga atgaggctaa ctgtataaag catgggaccc aggatgagga taaggaaagg 780 

acagcggctt tccctgggca gtacaatggc ttgaaggcaa aaagggataa agtgacagcc 840 

gactgtgact ctggtgagga ggggtgagca gggaggttga ttctctgatg ttaactaagt 900 

ggcaaagtct caaccgtgct cagccctccc cctcccaggg aagagaaaca aagattcaaa 960 

gtaagcatga tactagtggg tttaccagtg tttcttccaa ggagacatat attttttaat 1020 

aaacgatagt tgcaatgaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 1079 

<210> 48 
<211> 1959 
<212> DNA 

<213> Homo sapiens 



60 



900 
960 
1020 



<400> 48 

ttaaggttgc cgctagccgc ctgggaattt aagggaccca cactaccttc ccgaagttga 

aggcaagcgg tgattgtttg tagacggcgc tttgtcatgg gacctgtgcg gttgggaata 120 

ttgcttttcc tttttttggc cgtgcacgag gcttgggctg ggatgttgaa ggaggaggac 180 

gatgacacag aacgcttgcc cagcaaatgc gaagtgtgta agctgctgag cacagagcta 240 

caggcggaac tgagtcgcac cggtcgatct cgagaggtgc tggagctggg gcaggtgctg 300 

gatacaggca agaggaagag acacgtgcct tacagcgttt cagagacaag gctggaagag 360 

gccttagaga atttatgtga gcggatcctg gactatagtg ttcacgctga gcgcaagggc 420 

tcactgagat atgccaaggg tcagagtcag accatggcaa cactgaaagg cctagtgcag 480 

aagggggtga aggtggatct ggggatccct ctggagcttt gggatgagcc cagcgtggag 540 

gtcacatacc tcaagaagca gtgtgagacc atgttggagg agtttgaaga cattgtggga 600 

gactggtact tccaccatca ggagcagccc ctacaaaatt ttctctgtga aggtcatgtg 660 

ctcccagctg ctgaaactgc atgtctacag gaaacttgga ctggaaagga gatcacagat 720 

ggggaagaga aaacagaagg ggaggaagag caggaggagg aggaggaaga ggaggaagag 780 

gaagggggag acaagatgac caagacagga agccacccca aacttgaccg agaagatctt 840 
tgacccttgc ctttgagccc ccaggagggg aagggatcat ggagagccct ctaaagcctg 
cactctccct gctccacagc tttcagggtg tgtttatgag tgactccacc caagcttgta 
gctgttctct cccatctaac ctcaggcaag atcctggtga aacagcatga catggcttct 

ggggtggagg gtgggggtgg aggtcctgct cctagagatg aactctatcc agccccttaa 1080 

ttggcaggtg tatgtgctga cagtactgaa agctttcctc tttaactgat cccaccccca 1140 

cccaaaagtc agcagtggca ctggagctgt gggctttggg gaagtcactt agctccttaa 1200 

ggtctgtttt tagacccttc caaggaagag gccagaacgg acattctctg cgatctatat 1260 

acattgcctg tatccaggag gctacacacc agcaaaccgt gaaggagaat gggacactgg 1320 

gtcatggcct ggagttgctg ataatttagg tgggatagat acttggtcta cttaagctca 1380 

atgtaaccca gagcccacca tatagtttta taggtgctca attttctata tcggcctatt 1440 

aaacctttgt tacctattgt ttccttaaca caaaacgatc acacaccaca acacacgcaa 1500 

cccagacaca aacaaccaac accagagcgc gccacacaac acacacgagg gaggcgacgt 1560 

gaaaaagata actacacaga gaggcgcaca cagatcacag taatagaaac atatattatt 1620 

ataaaaggtg cacccataag acgatgcgtc actataataa acctacacga cagaacagcc 1680 

agcacgccat tgtacaacag ccgacgccac cagcagcgga ccaaaacaac tccatcagct 1740 

ggactcactg cgttggaaag gaggaagcca ccaaccctcg cgtgagcgca gctacaccca 1800 

ctgggaccca acacccaccg cacagagtta accacgccgc cgtgacattc tacacgaaca 1860 

ccgacgcgtc ttgggtatcc acaaacccag tataatgagc agcagagaaa aacgcatgat 1920 

gacgactgat tagattcagc gcgccgcaac gtaatgacg 1959 

<210> 49 
<211> 812 
<212> DNA 

<213> Homo sapiens 
<220> 
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<221> misc_feature 

<222> (17) . . (17) 

<223> n equals a.t.g, or c 

<220> 

<221> misc_feature 
<222> (108).. (108) 
<223> n equals a,t,g, or c 

gaccattttt agccaanctt ggaattaacc ctcacttaag ggaacaaaag ctggagcttc 60 

caccgcgttg gcggccgctc tagaactagt ggatcccccg ggctgcanga attcggccac 120 

gagaggactt ccccacctca tgcagctatt tgggccgtgg cgtctgaaat ttattatttc 180 

agagtcaccc ctttratgac cttggcagtg ractgcagtc atctgtttag gcctttccat 240 

ggcccacgtc aatgccgtta tttctgtttg ttgcacattt gatttccttg ttgttggcat 300 

ttagaaggcc ccctgcttcc cagatcacac cacgggcatg gaccacagag attgcatctt 360 

gtgagtctgt agaaatggtc aaggccttgt cctctcttag gtccagagct caggtgaatg 420 

cagattttcc cggccatctg tgctgaagtc cctgtgggga ggctcctggc tggtttcctg 480 

taggtagaca gctacacgtc ctgcccttca ttggcttctt ttcatgaagc tcctgccatc 540 

tacaaaacat gtctcccttc ttgaatcaca tctctgttat tgaagctctg gaagtcaacc 600 

gggcgtggtg gctatgccta taatcccagc attttgggat gccggggcgg gtggatcacc 660 

tgaggtcagg agttcgggac cagcctggcc aacatggcga aaccccgtct ctaatacaag 720 

tgcaaaaatt ggccaggcgt ggtggtcact gtgctccagc ctgggtgaca gagcgagctc 780 
cgtctcaaaa aaaaaaaaaa aaaaaactcg ag 

<210> 50 

<211> 1756 

<212> DNA 

<213> Homo sapiens 

<400> 50 , n 

ggcacgagtt ttcctctcac atatatattg ttttgtgtcc ctggctaaag tacaagcttt 60 

ttgaaggcag aaaccatgtc tttggtttct tttgtatttc ccatagcacc ttttactgtg 120 

agagtgggca cacagtatat gttgtggaat gacatcctga gtgatccctc cctggctggg 180 

cctcagatta aattccctga aatggaacag tcctaaccaa cacaggacag gtattctcca 240 

tctggcatgt tggttgctcc tttcaacctg ctatttgaaa tggctccctt caacatcttt 300 

ctgttcccac agtggggctt gctatggcta atgctgtact tgctgtatgt gttccaggcg 360 

agtctgcgga caccagaact gacctgggag cgagtgagat ctcaagttga ccagtgatat 420 

ggcctgatgg caagaggata gtactgctgg cagaggtaag ctgagactgg caaaaatact 480 

cccccacaac aggagagact gcaataccca ggtcccctcc tcctcatgtt ctcgaatact 540 

ttcaactcct ctgttaagca caagtttgac tactttccca atggatttta cttctaattg 600 

tgaaagatct tttcattcag caattaagaa actattttgg ttccccactt ttcaccaatt 660 

atcctgtctc tccacgtcaa tccacaggtt gagttagata attattacta tagaaggaat 720 
tcacagatag aaccagtgcc actttgagtg atgcatacaa agagataatg tcacttgtgg 
gatgttttaa tcactaagca caaagtagat atgcccgact gtaaccagga ctatcttagg 
caagttctgg gaatgtatgt ttttactgat agattccctg tttttgaagt ccattccctt 
gaattgagcc agatgagtat aggtacctac ctagatatca attgctcaat tgatatttcc 
ccatcctagc tcctagctca cattgacact attgactttc attttattgg cttccatgtc 
agtgtttgac cacttttcct ttcttaaaag ctcctcttcc ctagtcctgg attcctgaca 

gctataatat tagatgcctt ctattcttac cttgaagctt tctcttcttc agagaaagat 1140 

accaaaatat caaggaggat aataatactt ttctcaattt tgattttcag ttggtttttt 1200 

ttcttttttt atattaaaga acctgaatat gaaaatgtaa aatatacatt gtctttatct 1260 

aggggcccat aagttaggag tttttagtgt ccttactgtt tcttcacatt ttcctcactt 1320 

tatctcatct tctcagatac ttcagggcat ttgtaaaggg actgaactat ttcttcacaa 1380 

ggaaggagta tatatgagga ggagatgggc agattgccaa atatgcatta atagctttga 1440 

tgtcagtctg ctgactgatg acttgtttct agctgcccta ggaggtccca cctggtaatt 1500 

ttggtgacaa aagcaagtac catgggtgtt tttggctaga tggttgagca aaaaggtggt 1560 

caggcttcat aggaaacaaa ataggaaagg gtggcattgg gggcaatttc tagttcttct 1620 

actgtctgaa tcaccaactc aaaatacaag gctgacaatg ctgtctttga attcaggaga 1680 

agcaaactga aggagaagca caaaaatcat cacagctatg gtgaaaccct gtctctacaa 1740 
aaaaaaaaaa aaaaaa 



840 
900 
960 
1020 
1080 
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<210> 51 

<211> 2098 

<212> DNA 

<213> Homo sapiens 

<400> 51 

ggcacgaggg accgagctat tctcctggga ctggctatga tggtgtgctc catcatgatg 60 

tattttctgc tgggaatcac actcctgcgc tcatacatgc agagcgtgtg gaccgaagag 120 

tctcaatgca ccttgctgaa tgcgtccatc acggaaacat ttaattgctc cttcagctgt 180 

ggtccagact gctggaaact ttctcagtac ccctgcctcc aggtgtacgt taacctgact 240 

tcttccgggg aaaagctcct cctctaccac acagaagaga caataaaaat caatcagaag 300 

tgctcctata tacctaaatg tggaaaaaat . tttgaagaat ccatgtccct ggtgaatgtt 360 

gtcatggaaa acttcaggaa gtatcaacac ttctcctgct attctgaccc agaaggaaac 420 

cagaagagtg ttatcctaac aaaactctac agttccaacg tgctgttcca ttcactcttc 480 

tggccaacct gtatgatggc tgggggtgtg gcaattgttg ccatggtgaa acttacacag 540 

tacctctccc tactatgtga gaggatccaa cggatcaata gataaatgca aaaatggata 600 

aaataatttt tgttaaagct caaatactgt tttctttcat tcttcaccaa agaaccttaa 660 

gtttgtaacg tgcagtctgt tatgagttcc ctaatatatt cttatatgta gagcaataat 720 

gcaaaagctg ttctatatgc aaacatgatg tctttattat tcaggagaat aaataactgt 780 

tttgtgttgg ttggtggttt tcataatctt atttctgtac tggaactagt actttcttct 840 

ctcattccgc caaaacaggg ctcagttatt catttgccaa gcttcgtgga ggaatgtagg 900 

tgacatcaat gtgataaagt ctgtgttctg agttgtcaga tctcttgaag acaatatttt 960 

tcatcactta ttgtttacta aagctacagc caaaaatatt tttttttctt attctaaact 1020 

gagccctata gcaagtgaag ggaccagatt tcctaattaa aggaagttag gtacttttct 1080 

tgtatttttt accatatcac tgtaaagaag aggggaaacc cagccagcta ctttttttca 1140 

tcacttttta ttcataactt cagatttgta aaactaattt ccaaaatata agctgttttc 1200 

attagccagt tctataatat cttcctgtga tttatgtaga aaatgaacac accccttttc 1260 

catttaagac cctgctactg tgtgaagaga tgatacttac aaggagtgtc attacctgtg 1320 

agctgactga atgttggtag gtgctccatt acaatccagg aaagtctgtg ttactgatat 1380 

ttgtgtggaa atctttattt cacttcaatt taaccattag atggtaaaat taagatgcta 1440 

cttgttggta aaaattggtg gactggtttc aatgggtaaa tgtgttgtgg caaattaatg 1500 

tgttggaata ttgctctttg tgaatttgtg cttaagtcaa tgaatgtgta gtatctcctt 1560 

ctgacaagca ttccctattg ggattttaaa gctatgtgca cagaatatta gtctcttcta 1620 

catgttttat ttttctattt ataattccct tttttgttgt tatattttat acacagaata 1680 

gatctttttt ctaacacata tttgaactga ataacagact taaagaaagc ctttgttcac 1740 

attgctattt acttttgtgt ttgggggaaa atacgaggga ttgattttaa ataaaaaaca 1800 

ttccatcttt catttaatat caatatcaaa agaagaagac aaacatctat ctttctcatc 1860 

tatatttaag tacctttttg taatgtagta tcaaagtttt ttaggtaatg caaaatttta 1920 

caaatcattt gtggaatgaa tggtaaaact aatctgatga aatggaaaat tattctgcaa 1980 

tattgtaatt catagtttga cttttcataa gcaaataaat ccctaggatg taatcaggac 2040 

ttcaaatgtg taattaaatt tttttaaaaa aaatctaaaa aaaaaaaaaa aaaaaaaa 2098 

<210> 52 
<211> 1675 
<212> DNA 

<213> Homo sapiens 
<400> 52 

cttaaagacg ccaggtagag acacacagaa cgtatgtatt aagaatatcc tctctgggct 60 

ctgaaatttt aggagtgatt cttatccact ccaagttgta agtatttgta gaaatttgtg 120 

caaacaaaca aaaactatca aatgaaaaga aaatgtactc aacctaactt atagttagca 180 

gctggaattc tcaactcttc cctgccagca ctataccaca gtgtggaaga aattagtcaa 240 

atgcttgttt tcctgcttct cttttcaact gttactgtgc tttgtttgaa agtagttttc 300 

tctctcaaag ccgttgctta tatcgttaag aatgaaggtt tgtgtttaaa atttattgca 360 

ttgcaaaggg tagtttcact gaagtcatgc accattaaat aagatgaaat atttgtattt 420 

attgtcctac ttcctaagcc gtaacttctt ttcctctgtg aatttgcatt gagtcactca 480 

tgctacacta catcgcttta gtatttgaga tggcatttat gtttcctctc gtttatcatg 540 

aaatggggtc agattccatc agattccacc tctgtcaggt ggactcttgt ctgccttcca 600 

tgatgagatt ttttttctcc ttcccctttc tttaagagag gctgacagat ctaggtgtca 660 

atcaattgga aaccagtctc tgattttttt tcattagtta ttttctatca ttagtttcac 720 
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tgtgtaaatt 
ttgaaagatt 
aaaagtaaaa 
aaaaaagaaa 
ggttttcgcc 
tgtctttgtg 
ttcctttgat 
gttcctcttg 
tcttaaccta 
attcttgtat 
taagtgttgg 
tttgtgtgca 
ttttgcggta 
tcactctaaa 
tgacacattt 
tgtattcata 



agatatcaac 
tacttctgta 
acaaaaacag 
cctgaatagc 
acgtgtgttt 
tcacgtgtat 
attgtactgc 
ggtagattgg 
tttgcagaaa 
ttgttaacgt 
ctttaaagtg 
gagaattttt 
catatgtgtg 
aatgctattt 
tgatgccttc 
cggtatcaat 



tgcacttctt 
ggcctttttc 
tatgtgcctg 
ctttaattct 
gttcacattc 
aaaatgggct 
tgctgggagt 
agagatgggg 
ctttcaaaag 
ctgtgtttag 
aatttatctt 
ttataaagtg 
ataactttaa 
ttgtgtcagt 
ttgataaagt 
gaaaaataaa 



taaaaaaaaa 
aataggctca 
aaaatgacaa 
ttaataatac 
taaatgactt 
tgtgatgtaa 
gggctgtgga 
gtgggcgtgg 
gcatttgatt 
gtactggtac 
tagtatgata 
ctttgtaaaa 
tacccatgac 
tcctgcaggt 
ggtagacatt 
gaaaatgaaa 



tacatctccc 
tgactgcaga 
aaaaaaaatt 
acttaaattt 
aatgggattc 
gcgtttcatc 
acctgccttc 
gcaaattctc 
aaacctcttg 
ctttttgttt 
gttatatgaa 
aaaaaaaaat 
agttaagtgc 
gttttcatgt 
ttgtagcttt 
gtgtgggtca 



tattacctcc 
caaggaaaaa 
tgtaacattt 
tatgtaaatc 
tcacggtctg 
tggtcagtgg 
gggtaactgg 
acacatgttt 
gcagtacagt 
taaaatgttc 
aattatagga 
gtattctagc 
aattatttca 
ctttgcaaag 
ctagaaactt 
aaact 



780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1675 



<210> 53 

<211> 1280 

<212> DNA 

<213> Homo sapiens 



<400> 53 

gggcagactt 

tgacagtgag 

tggcttccct 

gtgcagtcac 

gtctcctggg 

gcagtaagtg 

ggctctgtct 

cctcatctgt 

ggtcctgtgt 

ccactagctt 

ttcactgtgt 

gtttttgtat 

agcagatgaa 

agagccagaa 

caagtaagag 

agccgaagga 

agtgtgtcag 

ccttgtgttt 

cccatagcgg 

cagcttaatt 

taaattaaaa 

ggsggcccgg 



aactgctgtc 

ctatttctgg 

tcctgaggac 

agcactggtg 

gcggcaggga 

ggtgggtcat 

gatgactggc 

aaagataatt 

atcccctgca 

cttcagagaa 

tacccatcaa 

tgtgtttcaa 

ggttctgaag 

aaccaagtat 

cgagtctgct 

gccacagccg 

tgactgcaca 

cactccacca 

gagagacctc 

tttctgtatt 

acaatggtca 

gaaccaattt 



tgctcagcat 
tggctcaggg 
agactgaggt 
gcaaggcata 
ggtgggggtt 
aggaagaaaa 
tctgtgatgt 
ccagtcttgg 
aatggttaga 
cttttgaacc 
gggaaacaaa 
ggaggaaaag 
aaggagctgc 
cccactcagt 
ttgagctgtc 
gaacagccac 
ttggtttctg 
ccaaccccag 
atgcagattt 
gcagtgttta 
gaaaaaaaaa 



ggaagccagg 
ttggggcttg 
ggaacctttt 
ggagagctgg 
gtaattgtga 
gtgatcttca 
gagccaggtg 
aggattttta 
cgttatccat 
ctgcctccct 
atgtttctac 
ctgaccagca 
gccacctgct 
ctggcaagcc 
tctccaagca 
agccaagtac 
ttctctggct 
gtaaaaaagt 
gcattgtttt 
taggcttctt 
aaaaaaaaaa 



agccaaacca 
ggccgaagat 
ggctctgcca 
gctacaaaga 
actcaccaaa 
gtcaggagac 
acttctctaa 
tggasyaaaa 
ttacagcccc 
aaagtagttc 
aaaccatagt 
agaagaacgt 
gtcccagcca 
gcccctgctt 
gaagaagaag 
aagtgcaaat 
atttgcaaaa 
ctccctctct 
ggagtaagaa 
gtgtgttaaa 
aaaaaaaaaa 



gtgggcttga 
gtggaggccc 
gcttctccat 
agcattcagt 
ccccaggtgg 
ttgggttctg 
ccctgagttg 
aggacagagc 
tgccaagcca 
taaaacattt 
aaataggatc 
cggagacaaa 
ctgtttacgg 
gtgtctgccc 
aagacaaaga 
taactggtca 
cctctcccac 
tccactcaca 
ttcaatgcag 
cttgatttca 
aaaaammmag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1280 



<210> 54 

<211> 953 

<212> DNA 

<213> Homo sapiens 



<400> 54 

ctccaatgta 

ttttccctgt 

aatgttacca 

ggctggcatt 

tgttcagagg 

acccaaccat 

ggtatcgatt 

cagagttcag 

ttcctactga 



tatttggttt 
gtatccactt 
ctttgtgttt 
aggaactgtc 
atatcacggg 
ccacactgtc 
tcccagcagc 
aggtcagtta 
catgaatgac 



ataattttct 
atatgtctct 
caacgatatc 
ttcctgtttg 
ccccttgatt 
ccagaaggca 
ttccttcttc 
ccaaaacctt 
cagaatctag 



tcatccagcc 
gtggcgctgt 
gcctkgagca 
ggctcttgtc 
tgtatccaga 
gacctgtgaa 
ctgacaattg 
ttgcagaagg 
aagagccatc 



tcacaaagag 
ggctctctct 
ctatactgtg 
attttctcgc 
attttaccga 
tgtctgtgtg 
gcagcttcag 
acctctggcc 
cagatatatt 



gagagatttc 
gcacttcaga 
acatcgaatt 
tctgtggcac 
attgctacag 
ggaaaagagt 
ttcattccat 
acccggattg 
gatatcagta 



60 
120 
180 
240 
300 
360 
420 
480 
540 
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aatgccatta tttagtggat ttggacacca tgagagaaac accccgggag ccaaaatatt 600 

catccaataa agaagaatgg atcagcttgg cctatagacc attccttgat gcttctagat 660 

cttcaaagct gctgcgggca ttctatgtcc ccttcctgtc agatcagtat acagtgtacg 720 

taaactacac catcctcaaa ccccggaaag caaagcaaat caggaagaaa agtggaggtt 780 

agcaacacac ctgtggcccc aaaggacaac catcttgtta actattgatt ccagtgacct 840 

gactccctgc aagtcatcgc ctgtaacatt tgtaataaag gtcttctgac atgaaaaaaa 900 

aamaaaaaag ggcggccgct ctagaggatc caagcttacg tacgcgtgca tgc 953 

<210> 55 

<211> 1027 

<212> DNA 

<213> Homo sapiens 

<400> 55 

gtccgcccac gcgtccgtac aatgtatggt gtgtgtttgt gtgtataggt tttgataaat 60 
tttaactttt ttaaatagat ttatgtatgg tagtaaatga tagactagta tctacatgta 120 
ttttatgtac tcttcacata cctttatttt ttttgatatt tctagtctat gaggttcatc 
tggtttttca aattgttgca aatctccaaa aaattttcca atacatttat tgaaaaaaaa 
tccatgtata agtggaccca cacagttcaa acccaagttg ttcaaggatt gactatttgt 
ctatctaaac atacctaaac atagraaagg tacagtaaaa atacagtatt ataatcttat 
gggatcacca ttgtctatgc aggctgacat tgaaatgtca ttatgtacag catgactgta 420 
tagtgtttcc gagttctgtg aggctctcta gcaaactaat ggagctcaag aaggggttat 480 
gggaacccta acttatagct agttggttag gacccttggt caccatctgg ggcttctgat 540 
tgtcatctga agtgggagcc atcttgtggc actgagcytt caacctatgg tatctgatgc 600 
tatctccggt agtgtaagaa gtgaattgaa ttagaggaca cccagctggt gtctgctgca 660 
aaattgctta tttgcttaat gcgtggggaa cccccctcca cacacatctg gagtcagaaa 720 
gggtgttgtg agattaaagt gggagaaact gaatttgttt attcctatat tcagaatggg 780 
gtccttgara acatcatagt ggtaagcata gatgttctaa agtcagactg cctgggttca 
tctctctgct ccaccacttc gagagttact ttagctcact gtgcttcagt ttcctattaa 
attgggataa taataccatc tcatagagta acttaagaat taaatcagtt aatatacata 960 
aagcacttgg aagtgtttga agcattaata aacactcaat agctaaaaaa aaaaaaaaag 1020 
ggcggcc - LUZ/ 

<210> 56 

<211> 1368 

<212> DNA 

<213> Homo sapiens 



180 
240 
300 
360 



840 
900 



<400> 56 

ctggccctcg ccttcaagct ggacgaggtg gccgccgtgg cggtgctcct gtgtggctgc 60 

tgtcccggcg gcaatctctc caatcttatg tccctgctgg ttgacggcga catgaacctc 120 

agcatcatca tgaccatctc ctccacgctt ctggccctcg tcttgatgcc cctgtgcctg 180 

tggatctaca gctgggcttg gatcaacacc cctatcgtgc agttactacc cctagggacc 240 

gtgaccctga ctctctgcag cactctcata cctatcgggt tgggcgtctt cattcgctac 300 

aaatacagcc gggtggctga ctacattgtg aaggtttccc tgtggtctct gctagtgact 360 

ctggtggtcc ttttcataat gaccggcact atgttaggac ctgaactgct ggcaagtatc 420 

cctgcagctg tttatgtgat agcaattttt atgcctttgg caggctacgc ttcaggttat 480 

ggtttagcta ctctcttcca tcttccaccc aactgcaaga ggactgtatg tctggaaaca 540 
ggtagtcaga atgtgcagct ctgtacagcc attctaaaac tggcctttcc accgcaattc 
ataggaagca tgtacatgtt tcctttgctg tatgcacttt tccagtctgc agaagcgggg 

atttttgttt taatctataa aatgtatgga agatgaaatg ttgcacaagc gagatcctct 720 

agatgaagat gaagatacag atatttctta taaaaaacta aaagaagagg aaatggcaga 780 

cacttcctat ggcacagtga aagcagaaaa tataataatg atggaaaccg ctcagacttc 840 

tctctaaatg tggagataca caggagcttc tatcttgctg aaatattgct tcatatttat 900 

agcctgtggt agtgcacatg gttaacataa aagataacac tggttcacat catacatgta 960 

acaattctga tctttttaag gttcactggt gtattaacca aacgttgtca caaattacaa 1020 

atcaatgctg taatataatt tgcacctgga atggctaacg tgaagcctga attaaatgtg 1080 

gtttttagtt tttaccatca ccaatttcta tgactgttgc aaatacagaa tctattagaa 1140 

aacagggtct tggaaatgta gaattttggc gcactatgag gaaaaacaag ctatctttgt 1200 

aaagcataat tgagtttaat gtaattgttg taaaaaaaaa agtgtgcttg ctctacttaa 1260 

aattcctcac aatgttgaat tttgacctgt attcagaaga attccaaaac aggtcagtta 1320 



600 
660 
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aataaggaaa tatagtattt gtcaaaccag tatcagagaa aagttaca 



1368 



<210> 57 

<211> 402 

<212> DNA 

<213> Homo sapiens 



gcgtccggca gatattgtca agttcatggc cttaggtagc atgtatctgg tcttaactct 60 
gattgtagca aaagttctga gaggagctga gccctgttgt ggcccattaa agaacagggt 120 
cctcaggccc tgcccgcttc ctgtccactg ccccctcccc atccccagcc cagccgaggg 180 
aatcccgtgg gttgcttacc tacctataag gtggtttata agctgctgtc ctggccactg 240 
cattcaaatt ccaatgtgta cttcatagtg taaaaattta tattattgtg aggttttttg 
tctttttttt tttttttttt ttttggtata ttgctgtatc tactttaact tccagaaata 
aacgttatat aggaacaaaa aaaaaaaaaa aaaaaaaaaa aa 



300 
360 
402 



<210> 58 

<211> 864 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_feature 

<222> (28).. (28) 

<223> n equals a,t,g, or c 



<220> 

<221> misc_feature 
<222> (706) . . (706) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (745) . . (745) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (748) . . (748) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (757).. (757) 
<223> n equals a,t,g, or c 



<220> 

<221> misc_f eature 
<222> (765).. (765) 
<223> n equals a,t,g, or c 



<220> 

<221> misc_feature 
<222> (772).. (772) 
<223> n equals a,t,g. or c 



<220> 

<221> misc_feature 
<222> (781).. (781) 
<223> n equals a,t,g, or c 



30 



WO 02/102993 



PCT/US02/08123 



<220> 

<221> misc_feature 
<222> (813) . . (813) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (840) . . (840) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (842) . . (842) 
<223> n equals a,t,g, or c 



<400> 58 

gagaagacga cagaagggta cggctgcnag aagacgacag aaggggaccc tccgcctgga 60 

cgcagcagcc accgccgcgt ccctctctcc acgaggctgc cggcttagga cccccagctc 120 

cgacatgtcg ccctctggtc gcctgtgtct tctcaccatc gttggcctga ttctccccac 180 

cagaggacag acgttgaaag ataccacgtc cagttcttca gcagactcaa ctatcatgga 240 

cattcaggtc ccgacacgag ccccagatgc agtctacaca gaactccagc ccacctctcc 300 

aaccccaacc tggcctgctg atgaaacacc acaaccccag acccagaccc agcaactgga 360 

aggaacggat gggcctctag tgacagatcc agagacacac aagagcacca aagcagctca 420 

tcccactgat gacaccacga cgctctctga gagaccatcc ccaagcacag acgtccagac 480 

agacccccag accctcaagc catctggttt tcatgaggat gaccccttct tctatgatga 540 

acacaccctc cggaaacggg ggctgttggt cgcagctgtg ctgttcatca caggcatcat 600 

catcctcacc agtggcaagt gcaggcagct gtcccggtat gccggaatca ttggaggtga 660 

gtccatcaga aacaggagct gacaacctgc tgggcacccc gaagancaaa gccccctggc 720 

agcttaccgg gcccaagcct ctggnatncc cttgaanagc ctggncagag angggaagac 780 

nccgatgatg aacttggacc cagggttgcc ggncccaggg ctcctacttc cccaaacctn 840 

gnccggccct tgaaggttac ctgg 864 



<210> 59 

<211> 786 

<212> DNA 

<213> Homo sapiens 



<400> 59 

ggcacagcgg cacgagaaga ctttggtgtt taagagatta atgtgttagc cagaacaact 60 

catttctcta ccmgtgtgta gtccatttat ctttaaagat tttctattgg aataattttg 120 

aaattacttt cttagttttc ttcattaaaa actaagaaaa tgctttgttt attatgaatt 180 

gctatttctc ttgattatta ttcttggaga aagtctatca gacgtaattc ttctgatttg 240 

cttctaggct agaggaaaat gtgaaagatg acaaatgaaa atttcaaagg ttgtcagtag 300 

tatgacttct tttatcgttt gtcattatca caaatatatc aacataggac ttttaaaaga 360 

tattttgtac atattgggcc ttagtaggat tttgcatgaa tttttttttt cttttatgcc 420 

cagagagaaa gagcaaagaa ataaccaagg gtgatgtact cgtattgaag gtttaccaaa 480 

taaggactgc ttttattatg aactatagtc tatattctaa gtaaatcaat ttttctatta 540 

tgtgtttttt gttcctgcag gcaagatctc tgaactttat gcagagggtt cttttaaaaa 600 

aacaaagttg aattttttta tttcttggaa tatttttttt cattgatttc tcccaagtag 660 

agcagattca aatctccttt gtaccctatg tcttttttgt tttgctatta gctcagtatt 720 

ccgtttctac attttccttt cctagaacca gtcaataaat gacaaaaaaa aaaaaaaaaa 780 

actcga 786 



<210> 60 

<211> 1175 

<212> DNA 

<213> Homo sapiens 



<400> 60 

gagcgggccg aggactccag cgtgcccagg tctggcatcc tgcacttgct gccctctgac 60 
acctgggaag atggccggcc cgtggacctt cacccttctc tgtggtttgc tggcagccac 120 
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180 
240 
300 



cttgatccaa gccaccctca gtcccactgc agttctcatc ctcggcccaa aagtcatcaa 
agaaaagctg acacaggagc tgaaggacca caacgccacc agcatcctgc agcagctgcc 
gctgctcagt gccatgcggg aaaagccagc cggaggcatc cctgtgctgg gcagcctggt 
gaacaccgtc ctgaagcaca tcatctggct gaaggtcatc acagctaaca tcctccagct 360 
gcaggtgaag ccctcggcca atgaccagga gctgctagtc aagatccccc tggacatggt — o 
ggctggattc aacacgcccc tggtcaagac catcgtggag ttccacatga cgactgaggc 
ccaagccacc atccgcatgg acaccagtgc aagtggcccc acccgcctgg tcctcagtga 
ctgtgccacc agccatggga gcctgcgcat ccaactgctg cataagctct ccttcctggt 
gaacgcctta gctaagcagg tcatgaacct cctagtgcca tccatgccaa ggtggcccaa 
ctgatcgtgc tggaagtgtt tccctccagt gaagccctcc gccctttgtt caccctgggc 720 
atcgaagcca gctcggaagc tcagttttac accaaaggtg accaacttat actcaacttg 780 
aataacatca gctctgatcg gatccagctg atgaactctg ggattggctg gttccaacct 840 
gatgttctga aaaacatcat cactgagatc atccactcca tcctgctgcc gaaccagaat 900 
ggcaaattaa gatctggggt cccagtgtca ttggtgaagg ccttgggatt cgaggcagct 960 
gagtcctcac tgaccaagga tgcccttgtg cttactccag cctccttgtg gaaacccagc 1020 
tctcctgtct cccagtgaag acttggatgg cagccatcag ggaaggctgg gtcccagctg 1080 
ggagtatggg tgtgagctct atagaccatc cctytctgca atcaataaac acttgcctgt 1140 
gaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaa 



420 
480 
540 
600 
660 



<210> 61 

<211> 537 

<212> DNA 

<213> Homo sapiens 

<400> 61 _ n 

gtccggggga cgtgcacggg gccgccctcc tggccctgaa gctgcgccgg cctccctgag 60 
cgtttcgctg cggagggaag tccactctcg gggagagatg ctgatgccgg tccacttcct ■ 120 

gctgctcctg ctgctgctcc tggggggccc caggacaggc ctcccccaca agttctacaa 180 

agccaagccc atcttcagct gcctcaacac cgccctgtct gaggctgaga agggccagtg 240 

ggaggatgca tccctgctga gcaagaggag cttccactac ctgcgcagca gagacgcctc 300 

ttcgggagag gaggaggagg gcaaagagaa aaagactttc cccatctctg gggccagggg 360 

tggagccaga ggcacccggt acagatacgt gtcccaagca cagcccaggg gaaagccacg 420 

ccaggacacg gccaagagtc cccaccgcac caagttcacc ctgtccctcg acgtccccac 480 

caacatcatg aacctcctct tcaacatcgc caaggccaag aacctgcgtg cccaggc 537 

<210> 62 

<211> 843 

<212> DNA 

<213> Homo sapiens 



60 



<400> 62 

ggcagctgtc caccgatccc ggccaccgcc cccggccacc cccaccccgc gagcccatgg 
aggctccggg accccgcgcc ttgcggactg cgctctgtgg cggctgttgc tgcctcctcc 120 
tatgtgccca gctggctgtg gctggtaaag gagctcgagg ctttgggagg ggagccctga 180 
tccgcctgaa tatctggccg gcggtccaag gggcctgcaa acagctggag gtctgtgagc 240 
actgcgtgga gggagacaga gcgcgcaatc tctccagctg catgtgggag cagtgccggc 300 
cagaggagcc aggacactgt gtggcccaat ctgaggtggt caaggaaggt tgctccatct 360 
acaaccgctc agaggcatgt ccagctgctc accaccaccc cacctatgaa ccgaagacag 420 
tcacaacagg gagcccccca gtccctgagg cccacagccc tggatttgac ggggccagct 480 
ttatcggagg tgtcgtgctg gtgttgagcc tacaggcggt ggctttcttt gtgctgcact 540 
tcctcaaggc caaggacagc acctaccaga cgctaatctg acccctttgg gcctggactc 600 
catcctgagg ggaaaggagg atgcagaggg tggcctctgg gcacccttgt gggtaagcgg 660 
ggggcggggg cgggaaaaac tctggccgcc agtttttggc tcctgcgggc accaagcagg 720 
ccaagtgttt aatgcctgac atctcctcct gtcctgggcc tggaacctgc agctgagaaa 
atccctcaac cacctcgtct cctccatcgc ccctgctggg ccccccagcc tgacagtggg 
ttg 

<210> 63 
<211> 849 
<212> DNA 
<213> Homo sapiens 



780 
840 
843 
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<400> 63 

gaattcggca cgaggtataa tgccattctc ttcctctgtg aagtgcctgt tcggggtgtt 60 

gctacgtttt tgttttgttg tgttttctgt tgtagtgttt acatttttct tgtcgattcc 120 

taagaggact ttagggtact gagtcaccca tggtcatgtg ttgcagagaa gtgtcacaga 180 

gtgaaaactg tcttttcctt gatactacct ttagattcat atttgggaag accttcacta 240 

atcatgacta cataagtatt cacttttact ttcttaaggc ctttttgttt tcattctttt 300 

atagtaatgt ctaagccatc tggaattagt ttgttgatta tgcaagaaag ggatcgaagt 360 

gctttttctg agtcattatc cacatgccga aacatttatt gaatagccct ttccttattg 420 

atctgaaaac accttcttat aaaaccttgc attggttttt ggacttgctg tgctttcagg 480 

agtcagaaga acattctttt gattatkgta gctttacatw aataatacat ttkggccggg 540 

tgcggtggct cacgtatgta atcctagcat tttgggagac tgaggcaggc ggaacacctg 600 

aggtcagggg ttcaagacca gactggccaa catggcaaaa ccccgtctct acaaaaaaaa 660 

aaaaaaaaaa aattagctgg gcatggtggt gcctgcctga aatcccagct actttgggag 720 

gctgaggcag gagaacctct tgagcctggg aggtagaggc tgcagtgagc cgagcttgca 780 

ccactgcact ccaacttggg taacagagtg agactccatc tcaaaaaaaa aaaaaaaaaa 840 

aaaactcga 849 

<210> 64 

<211> 2434 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<222> (10) . . (10) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 

<222> (12) . . (12) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 

<222> (27) . . (27) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 

<222> (73) . . (73) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 

<222> (75) . . (75) 

<223> n equals a,t,g, or c 

<220> 

<221> misc__f eature 

<222> (103) . . (103) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 

<222> (130).. (130) 

<223> n equals a,t,g, or c 

<400> 64 

ctgggggtan tncaagaacc ctctgtngga cttagatgtc aagctctttc ctttgggcag 60 
cgtgtttcct ttntncgagt agtgtgctgt gtaaactaaa ttngccggtt cgctttccat 120 
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ttcctgacan ttgagatgga atgccttgac cattggtgct ctgacagaga agtcatggag 180 

tcattgccat ttcctggttg cccttttgga atg^gatcct gttagtagag gttttctagc 240 

ttctactaag atatttcttt ccctaaccat catacacttg gcatgtttca ttcccatctc 300 

ctttcccctc accttaaagg agactacccc tttgccccat attgtcaacc taattttctc 360 

tcgtactctc tctagtgaat gatgtgctac caagtatatg ccaggctgtg agaggattat 420 

actgagtagt agaaagaagc taatttgaaa taaaaattat ttgtataatt aagaaagcag 480 

attagatgca catggtcaac aggaagttga ctgtatgtct gctagttaga ttcaaaacat 540 

cataaagatg atagcatgtc aatatattag cctagccatt atgttagcct ttgttaggtg 600 

ggcagctttt ctgctttttc ccttcctctg tggtgacaac ggaggaaata tccaacagaa 660 

atacgtctaa cagggaaatt gggatcatag tttatatgca tctgatttga aaggagtatt 720 

gaggaaggtt ttcatatatg atctatcttt ggattaaaaa gaacatttat gaaatcaagc 780 

cttctaacac tagttataat tgagaagcaa cagtaactcc gtggacagca atcaagctta 840 

aaattgtaaa taaatatggg gataattcag ttgttgcaaa aaaagggcag aattcagtag 900 

aataaagtcc ttttctctta caggtattaa atgaggacag agaacctcag gtgttcttat 960 

gctagtgctt gctgagtgca tactaagaaa gcaattccaa atagatgtat acatctagag 1020 

agagtggtat tagagattca gtgtatgtat ttatttacat gagaggaaac tggaatataa 1080 

tcccataaat tattggaata taatcccata aattatcacc ttttatgact ggaaaatatt 1140 

tgccaatgaa gaaatggtct gtaggtattt gtcttaagat ttttggctgt ttaataaaaa 1200 

tgtaacttta acggtttctt atagttgcct ttataaagtg tattgtctaa aatatttttg 1260 

tatcatgtgc ctttgaaatt tgacagctga tttgggtgtt ggatttctgc ccagccattt 1320 

atcagtatta tcattttatt cagtagctgg caggtgtatt agacaaacga gacttaggta 1380 

aggaatggaa cctttcctgt ggtttgactg cacatcacac cagaagactc cagtatccct 1440 

cattccagaa tgaggaaaaa gtattctaca aagaacctaa tcacctctgt gaaatctatg 1500 

ggatggaaac agtgtggcct taggagtcaa atagtctctg catggtgggg aggatcatga 1560 

tggaatatgt gaatttctac ttctagaagt tgtgaaatag gtcctgcact tttgcagaat 1620 

gtccttcttt aaacctggct tattccacag ctgtagctga taacatgacc tggggcttag 1680 

ctgctctagc cctgggttct tggagacctc acactgcctg gcccctggcc atccacctaa 1740 

ggactgcctg ctttctggtc acatgtggac cttgatacga ctaagcggtt acatatgtgg 1800 

ttgtgcaaaa gctttctgtt taatgcatag tgttaccgat ttacatcttg gttttcagtg 1860 

gcactatgtc taggaggcaa tatcctttta aacagtgctt tggctaagat agatacttgt 1920 

gaatcaaaga tagcacagaa atgaactaag tatatcccat ttggaattat attttgatac 1980 

tatttaaaat ggtttcacct gttaaagggc caacagaact cttggtttta cttttgtaat 2040 

tactgtacag aaaatttcaa gagtgtttga gtgcttgtca tcaggtgttt tccttaataa 2100 

gtagggatat gatcatttac aggaattata tatgaaaaaa gtttttgaaa tgtatttttg 2160 

tgatgtgcta tgttgagggg aaaccaaata tttatgattt taaaacattc gtatgaaaac 2220 

attgtacaat gtaatatgct caactttctc aattttttgc taatttttct aagatacatt 2280 

aaaaatgttt tatatttttt tttaagtaaa atggacccag taagaaaatt aaaaatacca 2340 

gaacataaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2400 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaa 2434 

<210> 65 
<211> 872 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_f eature 
<222> (844) . . (844) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (858) . . (858) 
<223> n equals a,t,g, or c 

<400> 65 

ggggaagttc ttcactgcct tgcatttgac tccagatccc tccatcctcc cagagccttg 60 

gcctcaaaaa tgctgattct agcatcatgg aaatgctgtc ctcaaagtgg tctaaacggg 120 

ttgctgcttc acttgctcac ttaatctccc ttttcatagg gctgttgttt ttacttctgg 180 

gaagttctgt ttaccctgga acagaaactc tcttccctaa aagttgattt tattgaccca 240 

tggaggccag agacacttag gcatattttc cctccagact agaagcttct gaggaggacc 300 
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tcctgagtct gcaccctggc tccctgctgt gctgagggcc cccgtgttaa cctcacgttg 360 

tgcctcctct gattcagagg gcccagtgtg gttctgtcag ccaggcagtg gccccagctc 420 

tacagaaatg agttgtcatt gcatcctagg gccagggtct tcgtgcttgt gtgtgttacg 480 

tggaagtatg tggacaccaa gtgttcctgg atggccacag cctgcgaagg. aaactggggc 540 

cagcagctgc tctgtgtttt cagccaacaa tggctcctgc ccactgccgc tgcataacca 600 

ccagaggcag gcttctcttg acacaggcct gtcgttggag catgtgcctg gcgagtccta 660 

tttctattcc cctgtgggtt agggacaggc agctgtacct tcagtgtgtt gctggggcag 720 

gagaatcgct tgaaccggga ggcggaggtt gcagtgagcc aaaattgcac cactgcactg 780 

cagtctgcag gacagagaga ggctmtatct caaaaaaaaa aaaaaaaaaa actcgagggg 840 

gggnccggga cccaattngc catataggaa aa 872 

<210> 66 

<211> 1932 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<222> (2) . . (2) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1022) . . (1022) 
<223> n equals a,t,g, or c 

<400> 66 

cncggcgcgg ctcggctcat gcccccgggc gcggggcaca caggccggcc ggcagccgct 60 

gggaaatagg cccccggggg cggtggcggc ggcggggcca tggcgcggag accccgggcg 120 

ccggccgcct ccggggagga gttctccttc gtcagcccgc tggtgaaata cctgctcttc 180 

ttcttcaaca tgctcttctg ggtgatttcc atggtgatgg tggctgtggg tgtctacgct 240 

cggctaatga agcatgcaga agcagcccta gcctgcctgg cagtggaccc tgccatcctg 300 

ctgatcgtgg tgggtgtcct catgttcctg ctcaccttct gtggctgcat tgggtccctc 360 

cgcgagaaca tctgcctcct gcagacgttc tccctctgcc tcaccgctgt gttcctgctg 420 

cagctggccg ctgggatcct gggcttcgtc ttctcagaca aggctcgagg gaaagtgagt 480 

gagatcatca acaatgccat tgtgcactac cgagatgact tggatctgca gaacctcatt 540 

gattttggcc agaaaaagtt tagctgctgt ggagggattt cctacaagga ctggtctcag 600 

. aacatgtatt tcaactgctc agaagacaac cccagtcgag agcgctgctc tgtgccttac 660 

tcctgttgct tgcctactcc tgaccaggca gtgatcaaca ctatgtgtgg ccaaggtatg 720 

caggcctttg actacttgga agctagcaaa gtcatctaca ccaatggctg tattgacaag 780 

ttggtcaact ggatacacag caacctattc ttacttggtg gtgtggctct aggcctggcc 840 

atcccccagc tggtgggaat tctgctgtcc cagatcctag tgaatcagat caaagatcag 900 

atcaagctac agctctacaa ccagcagcac cgggctgacc catggtactg agaatccatc 960 

ctgcacctcc tcaccatgga aactggcaag cctcataaac gaacagcagt gggtgctgaa 1020 

ancagcacca aatggagatt tggattccag ccccccagtg acagcccagt gggaagaagc 1080 

aaactccaga tgggcagaag gcagggtgca caggtggctc cagtctcagg aggatgcgcc 1140 

tcctctcccc catcccagcc ctcagcattg tgccagagtg atacccttaa gtgtttgggt 1200 

ttatgttttc agttttgttt gggaaacagc agttgcacag agagttgggg gtactgctgc 1260 

tgccttttca ccgaggcact gccaccacca gctctascag ggatgctcct gagcttggcg 1320 

gacatactta gatcctaacg tgccagtgag acctggctgt ggagagtagc actggcagcc 1380 

ctgcctggac tccacttggc atgataccag ctccagaagg gaagggagtg gagcaggcag 1440 

tgaggagaga gcctgggggt cggctgggga cagccgtatg tgctaggtag gagtggaggg 1500 

agatatgttt accaaatgcc tgtcctgcca tcctcccagg tagtcagagt gagctacatc 1560 

ctgccccgcc ttcatttcca tggaaacatg gcagctagga cacggggtac aacagcagcc 1620 

aaattcttcc ccacctccct tacttcgaaa aaaagtttgg aaccctggtc cctatactct 1680 

gcagtcagaa gtgggactga gccatacatg cccttgaatt cctccctgtc tggccctccc 1740 

tctccagcaa gcagggtttt ctttaacttg gcagtgtgca gaggagaagt ggtaacaccc 1800 

ccaccccatt cccctgcatc ggagctcagt attcctacag ggtaagaggt aggaatcttg 1860 

ctgggacgag gggagccaga agtggcaata aaagcgtgtt gacctggaaa aaaaaaaaaa 1920 

aagggcggcc gc 1932 
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<210> 67 

<211> 1853 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1840) . . (1840) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1851) (1851) 
<223> n equals a,t,g, or c 



<400> 67 
ctgcaggaat 
ctgtgtattt 
tctggcactt 
ccttcaaagc 
ggtcacccca 
gtgcagggct 
aaacactcaa 
gagagagtgt 
caaactgctg 
aatagatctt 
acatcacccg 
gtatgatgtc 
cgatgtctgt 
actgcagagg 
ctgccccgga 
gactctccaa 
tgcctctgtt 
ctgataatgt 
tttaatttgc 
atgttcattt 
gaaatatcgc 
aggagttgag 
cctttgaaag 
ccttatggtg 
tgtcaccctt 
ttatgggaag 
atgaatcgat 
atgaaaaact 
atcctgcact 
ataaaacaca 



aaaaaaaaac 



tcggcacgag 
ctcatggcct 
atagcccttg 
agcaccaacc 
atgcagggga 
tgcaggcctt 
aagggctctc 
gatatcaaag 
aaagawccaa 
aatttggtgg 
agcttgactt 
cagctatgca 
aaaatgccag 
ccatgctgag 
tgcacaagct 
aaccgtgatg 
cctgagacta 
agcccgctga 
atcaaaactt 
ttacaaataa 
tagcctctgt 
aaacttaatt 
tttccagttg 
ctaaaacctc 
gtcctgtgtt 
actcttcatg 
taatgatgac 
tatttgtaaa 
gtatgatata 
tcacttaaac 
tcgagggggg 



cacctataaa 
gcctgggagc 
agatagtacc 
caattgtgaa 
tacagacttg 
tgtaggcatg 
tgactcaagt 
tgccmgaasy 
wcagaactca 
caagatccct 
ttgagcactt 
aaatgactgt 
aagcctctta 
gtgcctcctt 
caaaacgctg 
ccacgaagga 
aacagtatac 
cgaattttga 
ttacaaagat 
gttgaacaag 
tctccagttt 
tttaaatgtt 
tgtgggctgc 
aaagctgagg 
cacgccaagg 
ctgatcggat 
atgtacaacc 
cgtttatatg 
tgtgagttaa 
attttatgtg 
gcccggrccc 



gaatctcaac 
ccccatctcc 
gccagcagct 
caagctagga 
ttttaatata 
ggagcatgct 
ggaggtgata 
cctcacggac 
actgaaaaaa 
ggtttacctt 
ggcaagattg 
ttgatctgcc 
tgttattgct 
gccaccagcc 
cagaagttac 
aggtcaagtt 
atactaacta 
agcctcggtt 
gttttgctat 
acagcctaag 
agctttcaaa 
tcatttgcag 
tgtctcacct 
agggctgcag 
cttcctaaat 
cttgcattga 
atatttaaag 
gtatgatttt 
aacattggtg 
tcaaataaaa 
aattcgccan 



ccacttccca 
agcctgctgt 
ccctgtgaag 
gtaaaagacg 
aaaaagaagt 
gtgatccctg 
aaccttttca 
caacatttag 
acagaccttt 
ttgaagtcaa 
ttttttgcca 
ttttcagtgt 
gctgctgcta 
gttgggaaat 
acaactgctc 
ttaaaatgtt 
cattgacaaa 
accctaacca 
tgtttctata 
ttagatgcac 
accaaatgag 
agttttatat 
cccaccaatt 
gacccttagc 
gaaagacatc 
aataaccatg 
agcaatagtg 
gattttatgt 
catgaattta 
tttgattatg 
atggagatcc 



ctcaaaagca 
gctggctact 
tgctaacacc 
taaatgaatt 
ggccttaacc 
gttctgtgct 
atagtaacag 
cacagacatt 
taagaaaagc 
aatgttcaat 
cttgacacaa 
atttgtgtgg 
ccagccagca 
gcctaccatg 
ccataatctg 
aaagactgct 
gaaatcctat 
atatgtagct 
tacttcaaga 
cgaagtacta 
ccatgtataa 
ccattaagtg 
tctcctttct 
agattcagtg 
ggttacctgc 
tggaagaaca 
tccgtgtgtc 
atgttcataa 
ttttcaaagt 
taaaaaaaaa 
naa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 

960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1853 



<210> 68 

<211> 1061 

<212> DNA 

<213> Homo sapiens 



<400> 68 

ggcacgagga 

gcatcatgga 

ctatggtgac 

ctggcagacg 

tccggacagg 

ccggcaaggt 

ttaaaggcac 



ttctaggaca 
gggtccccgg 
cgaggacttg 
ggggcggcca 
catccaaggc 
gggctaccca 
caagggcagc 



gggatggggg 
ggatggctgg 
tgccgagcac 
ggcctcaagg 
cttaaaggag 
gggcccagcg 
ccaggaaaca 



tgcagcactg 
tgctctgtgt 
cagacgggaa 
gggagcaagg 
accaggggga 
gccccctcgg 
tcaaggacca 



atccaggacc 
gctggccata 
gaaaggggag 
ggagccgggg 
acctgggccc 
agcccgtggc 
gccgaggcca 



cagaatggag 
tcgctggcct 
gcaggaagac 
gcccctggca 
tctggaaacc 
atcccgggaa 
gccttctccg 



60 
120 
180 
240 
300 
360 
420 
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ccattcggcg gaacccccca atggggggca acgtggtcat cttcgacacg gtcatcacca 480 

accaggaaga accgtaccag aaccactccg gccgattcgt ctgcactgta cccggctact 540 

actacttcac cttccaggtg ctgtcccagt gggaaatctg cctgtccatc gtctcctcct 600 

caaggggcca ggtccgacgc tccctgggct tctgtgacac caccaacaag gggctcttcc 660 

aggtggtgtc agggggcatg gtgcttcagc tgcagcaggg tgaccaggtc tgggttgaaa 720 

aagaccccaa aaagggtcac atttaccagg gctctgaggc cgacagcgtc ttcagcggct 780 

tcctcatctt cccatctgcc tgagccaggg aaggaccccc tcccccaccc acctctctgg 840 

cttccatgct ccgcctgtaa aatgggggcg ctattgcttc agctgctgaa gggagggggc 900 

tggctctgag agccccagga ctggctgccc cgtgacacat gctctaagaa gctcgtttct 960 

tagacctctt cctggaataa acatctgtgt ctgtgtctgc tgaaaaaaaa aaaaaaaaaa 1020 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa a 1061 



<210> 69 

<211> 920 

<212> DNA 

<213> Homo sapiens 

<400> 69 

cccccgggct gcaggaattc ggcacgagct ggagtccatg cccctaggat ggggtgaggg 60 

agtatcactc tgtggggttt cacagcaccc tggatcctgc cttccagccc ctgccaaggt 120 

aaacagtgct gcctgcctcc tgtggggaat gcaggatggg gcaatgccct ggcagcaggg 180 

tcttgcctca gctgatgcaa ctgtggctgc tcctgtgtgc acagatcatg tgcctggaag 240 

ccttcctgca gcagggcagt gtcagaaagt ggaagagtgg tgtgagcagc ttccccgggg 300 

aaagcctggc tgagcaactg accttgagca agcactgcag atggcccttg ttcctgccgg 360 

gctcctccag ctgggagctc tcagcccctg gtaaattctg gcagtgaaag acacattagc 420 

acctccccct acaatgaggc acctatctag acaacttggc tgtccgggct taacctgcgt 480 

ggcagggaag gacgcctgcc cagccttagc ctctacgcaa tggtggaggc agggagggag 540 

agaaccacac agctcccctc atttcccagc agcccccatg gagcctagtc aacagggtgt 600 

ggtcacaggc taaatgagca aagatgtgag ctaatatact ggtaggtgtc atgggggctt 660 

tcagagctgg gtaaggaggg aaagagatgg agatactggt tccccactcc ttaacgtgcc 720 

acctgccttc cctgtccttt accctccctc attctgctgg acctgaggaa aatgcaaggg 780 

aggctaggcc tagtggctca tgcctgtcat cccaacactt tgggagactg aggtgggaga 840 

atcacttgag cctaggagtt tgagaccagc ctagggaaca tagtgagact ttcgtctcta 900 

caaaaaaaaa aaaaaaaaaa 92 0 

<210> 70 

<211> 601 

<212> DNA 

<213> Homo sapiens 



60 



<400> 70 

gctgccagga attccggcac ggggaacagt gtaatattga agcaaatgct gtataacaac 

cacctggaag cccctcatgt atctcttttt gaaaacactc ctctctttct ccactctaat 120 

gatgaccacc gccttgtctt ttatggtaat cactgttctt tgggttttat tactgcattt 180 

attggctaat atatgcatcc ctagaaaatg tagttttgcc tgcttttata taaatggaat 240 

attactgcat gcagtctttt gatttgtgat tgttttgctc taaggcttgt aagggtcatc 300 

catgttttgc atatagtttg tttattgtca ttgccataga gtaaatcatt gtatgaatat 360 

actgcagttt atttactgtt gacatatgtt tcagttgttt ttaactacta ggaaatgcta 420 

ctctgtacat tcttgtatat gtaccttggt gcacatatgt atgtttttct agagtatata 480 

cagtggcatg ggattgctga attaaaaggt ttgtatatct tatactagaa gataataaaa 540 

acttttcctg atggattctg ccaattcaaa aaaaaaaaaa aaaaaaaaaa aaaaaactcg 600 

a ^ 601 

<210> 71 

<211> 1356 

<212> DNA 

<213> Homo sapiens 

<400> 71 

ccacgcgtcc gcttcacagt ttcaccttca ggctcaaagc tggctctgca ggggacatga 60 
gaggcacacc gaagacccac ctcctggcct tctccctcct ctgcctcctc tcaaaggtgc 120 
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gtacccagct gtgcccgaca ccatgtacct gcccctggcc acctccccga tgcccgctgg 180 

gagtacccct ggtgctggat ggctgtggct gctgccgggt atgtgcacgg cggctggggg 240 

agccctgcga ccaactccac gtctgcgacg ccagccaggg cctggtctgc cagcccgggg 300 

caggacccgg tggacggggg gccctgtgcc tcttggcaga ggacgacagc agctgtgagg 360 

tgaacggccg cctgtatcgg gaaggggaga ccttccagcc ccactgcagc atccgctgcc 420 

gctgcgagga cggcggcttc acctgcgtgc cgctgtgcag cgaggatgtg cggctgccca 480 

gctgggactg cccccacccc aggagggtcg aggtcctggg caagtgctgc cctgagtggg 540 

tgtgcggcca aggaggggga ctggggaccc agccccttcc agcccaagga ccccagtttt 600 

ctggccttgt ctcttccctg ccccctggtg tcccctgccc agaatggagc acggcctggg 660 

gaccctgctc gaccacctgt gggctgggca tggccacccg ggtgtccaac cagaaccgct 720 

tctgccgact ggagacccag cgccgcctgt gcctgtccag gccctgccca ccctccaggg 7 80 

gtcgcagtcc acaaaacagt gccttctaga gccgggctgg gaatggggac acggtgtcca 840 

ccatccccag ctggtggccc tgtgcctggg ccctgggctg atggaagatg gtccgtgccc 900 

aggcccttgg ctgcaggcaa cactttagct tgggtccacc atgcagaaca ccaatattaa 960 

cacgctgcct ggtctgtctg gatcccgagg tatggcagag gtgcaagacc tagtcctctt 1020 

tcctctaact cactgcctag gaggctggcc aaggtgtcca gggtcctcta gcccactccc 1080 

tgcctacaca cacagcctat atcaaacatg cacacgggcg agctttctct ccgacttccc 1140 

ctgggcaaga gatgggacaa gcagtccctt aatattgagg ctgcagcagg tgctgggctg 1200 

gactggccat ttttctgggg gtaggatgaa gagaaggcac acagagattc tggatctcct 1260 

gctgcctttt ctggagtttg taaaattgtt cctgaataca agcctatgcg tgaaaaaaaa 1320 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaa 1356 



<210> 72 

<211> 1411 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc__feature 
<222> (1395) . . (1395) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1397) . . (1397) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1401) . . (1401) 
<223> n equals a,t,g, or c 



<220> 

<221> misc_f eature 
<222> (1408) (1408) 
<223> n equals a,t,g, or c 

<400> 72 

ccggtccgga attcccgggt cgacccacgc gtccggcgtg aaccaccgtg cctggccgga 60 

agtctttaaa aaataaagtg attctactct tctaagctta cagagaccag accaggtgaa 120 

tgtaactggg gaaaatcaag atggtacctc tctgcattat cccgccagac actgtatttt 180 

atgcattcat gtctaggata cagtgtgaaa attaaaaagt ttagagggca gatgcaattg 240 

tggcaagtga cctgccaata aagcaggtgc agctatagaa gctggcatag gtatatcctt 300 

aatggtgctt tctccctggg cttgtctttt tgttgttttt ttcccctata ttcagagctc 360 

cttgagaagt gataaacacc tccagctttc taacatcctc cccacaccat ctcaccatat 420 

ccatctccca gcatccatct gcattcagct aagggcggga aactgaccta gtgcctgtgt 480 

tgcagaccat ttctgaggtc tccaccatcc aaggaggcac agccgtcatt actgtcctcc 540 

atgccttcag cagcccccct cacagctaag gtacatacca ccccttctgc cgcgcctcca 600 

cccctggcac caaggtcttc tgctgcttat gtctaaaggg atcacctata tttaactgcc 660 

tcagtgacct aacctctttc ttctcatgtg ccagatgtta agatgaagga ggaatacmac 720 

acatactcaa gcctcagcct gtttagttgt tttcactggg gctcgctttt ctgggacggt 780 



38 



WO 02/102993 PCT/US02/08123 



840 
900 



atttattatc agactggcaa gcctaactcc ataggtttac aggaagtagg gatattttta 
taaaacaatt gtgtcctccc cacattttgc tatgttaata tttgcttcta acaatttgca 

gctgtttcac tttttcctca tttgtctcta agttgaaggc tttgttggag gggacagagc 960 

acaggaacag ccttgacagt ctgtaattat tgtacagata ttttaatagc atataaataa 1020 

gtatattcct tttattttga aacaaaaatg atcagacact gccttttgtg tgtttgctgc 1080 

ctgtggcatc cttttttaaa aagactgtta catattaaaa tagtgtacat atataaatat 1140 

tacctctttt gctgtacagt tgtgatagag actgaagatt ttattttttg tgtgcttttt 1200 

ataagaaaaa aattaataca ctaaagaatc ttgctgatgt gattgtaatg tacctatgta 1260 

acttatttac ttttgaatgt tcttctgtat ctttaaacct tttattaaat aaggttttaa 1320 

aaattcaaaa aaaaaaaaaa aaaaaaaaag ggsggccsct ytaraggatc caascttgcg 1380 

tacgcgtgca acganancag ngtcgagngg t 1411 

<210> 73 

<211> 2229 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (2227) .. (2227) 
<223> n equals a,t,g, or c 

<400> 73 

ggcagtatat aaaatttgtg gggcttacag cctcgcccac ctgcttcact tctgcagccc 60 

acagcatcat attctcgaaa agataaagac caaaggaagc aacaggcaat gtggcgagtg 120 
ccctctgatt taaagatgct aaaaagactc aaaactcaaa tggccgaagt tcgatgtatg 
aaaactgatg taaagaatac actttcagaa ataaaaagca gcagtgctgc ttctggagac 
atgcagacaa gccttttttc tgctgaccag gcagctctgg ctgcatgtgg aactgaaaac 

tctggcagat tgcaggattt gggaatggaa ctcctggcaa agtcatcagt tgccaattgt 360 

tacatacgaa actccacaaa taagaagagt aattcgccca agccagctcg atccagtgta 420 

gcaggtagtc tatcacttcg aagagcagtg gaccctggag aaaatagtcg ttcaaaggga 480 

gactgtcaga ctctgtctga aggctcccca ggaagctctc agtctgggag caggcacagt 540 

tctccccgag ccttgataca tggcagtatc ggtgatattc tgccaaaaac tgaagaccgg 600 

cagtgtaaag ctttggattc agatgctgtt gtggttgcag ttttcagtgg cttgcctgcg 660 

gttgagaaaa ggaggaaaat ggtcaccttg ggggctaatg ctaaaggagg tcatctggaa 720 

ggactgcaga tgactgattt ggaaaataat tctgaaactg gagagttaca gcctgtacta 780 
cctgaaggag cttcagctgc ccctgaagaa ggaatgagta gcgacagtga cattgaatgt " 840 

gacactgaga atgaggagca ggaagagcat accagtgtgg gcgggtttca cgactccttc 900 

atggtcatga cacagccccc ggatgaagat acacattcca gttttcctga tggtgaacaa 960 

ataggccctg aagatctcag cttcaataca gatgaaaata gtggaaggta attgccaaat 1020 

caagagaact gacttgcaag ctaccttgac cctgaatttt gctgtagttg gtgctcaaat 1080 

ttgtcatcag tcagataatc agatttggtc ttatttcttc attatctcga cctgaaatag 1140 

taatttggaa actgttggaa ggtggcacag tttagtctaa gacagcagta gtacatggga 1200 

aaaacagtat gggaagagtt ctttgtaatg taaggaaata acaatgtagt tctctattaa 1260 

tttagcaaat ttgtacattc acaaaaggca gtttgtctac tacagcagaa ggctggttaa 1320 

ctgccagaaa atgtacctcc aggccctgca tgccgtcagt aacccgcccg gcattggtgc 1380 

tctactgtct ttggctagag cttagttgtg tttaaataat catctttata tttggggttt 1440 

taattacagt tccattagtg cctgtagatt agtgaacaga aaattgcttt ggaagagatt 1500 

ctgccctgta gacactatgt gaataactga agtaacacta gactgaatct cctttttgga 1560 

gtatgtatct tctctcactt gttcaagtac aggcacactg ttcaaccgca tggtatcttt 1620 

ctgttgtgtg acttctacaa atgtaatttt aaatgaaatt aagttaacat ggattcatta 1680 

cgttcctggc cctgtagaca cgtgtaagat tatttaaaat tctttcattt ttttctgcct 1740 

cttactatac gactgtagtg caacaaatat tttaaagccc ccttttcttc tttattttca 1800 

ttagttgtac attgatttca gtgtcaacac atttaaagat tcattcatgt tgcacagtgg 1860 

cttacatgaa cgtgaaactg tgatataagg ttttctttca tactcataat tagcccaaaa 1920 

cagttgccaa actttgccat tgtgctcctg catttgtgtt tgagctgcta tatatttgtg 1980 

gaaattacac tgaaagttga ctaagagact attgaaaaag catgaataat taaatataca 2040 

tgtgagagac atctcatctg ctgtatttta cttagtgaat attgttcact cttccgtgtc 2100 

tgatgtcttg ctgaatgctg tgactcatag tttacttttg ttcaaaatag tttgcacttt 2160 

ttgttaataa aatcaacttg agaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2220 

aaaaaancg 2229 



180 
240 
300 
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<210> 74 

<211> 1554 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (695) . . (695) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (874) . . (874) 
<223> n equals a,t,g, or c 



<220> 

<221> misc_feature 
<222> (1190) (1190) 
<223> n equals a,t,g, or c 



<400> 74 . . f A 

gctttaatag tgtacactta cacatctgga aggaagagag ttccatatgg cagggatgat bu 

tgggacagga gggatctttt gataactttg tgtgagcatg aaaatcgaat ggggaaggga 120 

gagctgtgaa aaaaaaatgt tatctctttt tttttgcttc tggaaaccca gctttttggt 180 

cagccgtctt gtgatttggc tgggcctggt ttgtgggggt cgctctctga gttgggtagc 240 

tcttggagaa gattatctgg gaactcccat ccttatccca aacatacacc aaacctgccc 300 

ccatccacca ttatgggaat tagtaccaga gcatccttgc agattagttc tcattttctc 360 

tctttgtgag cacacacaca tcaggtagag ttccagaaac ccagctttag gacactgttc 420 

acatatcaca ggaggagcaa ggacatgaat acaagagagc tctttcctga ccagcagtgg 480 

gargtggttg tactatctat ttawttgttt attwatttat ttattttttg agatggartc 540 

tccttctgtc acccaggctg gagtgcagtg gcatgatctc ggctcactgc aatctctgcc 600 

tcctgggttc aagcagtcct cctgcctcag ccccccaagt agctgsgatt acaggctgca 660 

ccaccatgcc ccgctaattt ttgtattttt agtanagatg gggtttcacc atgttggcca 720 

ggctggtctg taactcctga mctcaggtga tccacctgcc ttagcctccc aaggtgctgg 780 
gattacaggt gtgagccacc gtgcccggsc tggttccact atttattaaa atgtatatat 
gtgttttyca cttttttggt aggcatttta ttgntaataa tttggaaatt aaaaaaattt 
ctccacaagc ttattttttg tggagacaag gtctccctgt gttgcctagg ctggtcttga 

attcctgggc taagtgattg gtctgccttg gcctctcaaa gtgctgggga ttacaggcat 1020 

aagtcaccat gccctgtttg scagcaagkt ttawackgct ctttttggta gggawwtkct 1080 

maggtwcagt gatagagaac atgkagttgt ggtgggawac agtggctyat gactgtatcc 1140 

gcactttggg aggctgaggc aggaggattg cttgaggctg agagttgagn acaggcctgg 1200 

gcaacatagc aagacacctt ctctaaaatg aaaaaaatta gctggatgtg gtgtcatgta 1260 

cctgtagtcc cagttgcttg ggaggctgag gcaggaggat cacttgagcc tgggtgttca 1320 

agataggcct ggtcaacaca gcaagacccc ttctctaaaa atgaaaataa aaaaattagc 1380 

tggttgtggt ggcatgtacc tgtagtccca gttacttggg aggctgagac aggaggattg 1440 

cttgagccag gggtttgagg ctgcagtgag ctatgactgc tcccctgcac cccaggctgg 1500 

gtgacagagt gagacccagt ctctaaaata aaaaaaaaaa aaaaaaaact cgta 1554 



840 
900 
960 



<210> 75 

<211> 2083 

<212> DNA 

<213> Homo sapiens 



<400> 75 

ggcacgagcg acctttgtga gcgagctgga ggcggccaag aagaacttaa gcgaggccct 

gggggacaac gtgaaacaat actgggctaa cctaaagctg tggttcaagc agaagatcag 120 

caaagaggag tttgaccttg aagctcatag acttctcaca caggataatg tccattctca 180 

caatgatttc ctcctggcca ttctcacgcg ttgtcagatt ttggtttcta caccagatgg 240 

tgctggatct ttgccttggc cagggggttc cgcagcaaaa cctggaaaac ccaagggaaa 300 

gaaaaagctt tcttctgttc gtcagaaatt tgatcataga ttccagcctc aaaatcctct 3 60 



60 
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600 
660 
720 



ctcaggagcc cagcaatttg tggcaaagga tccccaagat gatgacgact tgaaactttg 420 

ttcccacaca atgatgcttc ccactcgagg ccagcttgaa gggagaatga tagtgactgc 480 

ttatgagcat gggctggaca atgtcaccga ggaggctgtt tcagctgttg tctatgctgt 540 
ggagaatcac cttaaagata tactgacgtc agttgtgtca agaaggaaag cttatcggtt 
acgagatggt cattttaaat atgcctttgg cagtaacgtg accccgcagc catacctgaa 
gaatagtgta gtagcttaca acaacttaat agaaagccct ccagctttta ctgctccctg 

tgctggtcag aatccagctt ctcacccacc ccctgatgat gctgagcagc aggctgcact 780 

cctgctggca tgctccggag acactctacc tgcatctttg cctccggtga acatgtacga 840 

tctttttgaa gctttgcagg tgcacaggga agtcatccct acacatactg tctatgctct 900 

taacattgaa aggatcatca cgaaactctg gcatccaaat catgaagagc tgcagcaaga 960 

caaagttcac cgccagcgct tggcagccaa ggaggggctt ttgctgtgct aaattaggat 1020 

ttgagggtgt gggaccctca ccaaattcat tgattactga aaattgaatg ttttttgggt 1080 

ccacatttca aggctgaagt gtgtagtgta tatataacct ttcctatgga aatgtgacat 1140 

tgagtacatt ttgtgttgct gttgtgaagc cattaatata aatctttggt aatgacccat 1200 

atctctatat gtatgtgttc ccagttgtgg gagcaggcac taatgaaatc ctgtgcctgg 1260 

aatggagata tttaggtacc tgaggcttag tgtcctgtgg tctgcatgta agatagatga 1320 

catcctagaa caaagaagct gttttaactt aatccccctg atcagcagga tatctgtgtg 1380 

ttcagtgaca tcatacattc tgtatctaga agtctaaaat ttctgccttt ctcctaaaga 1440 

atgtgttctt gcattttggt tgaaataacc tacacagtgt taaaaatcag atacctcctt 1500 

tagtgaccag ttcaaatttt aatagcgata ggtagcccct gagaaattta tcactataac 1560 

tccacaggaa atatgacttg gaagtgctct gtgtactaaa caaaataaag cccctctttg 1620 

catttaaaac caaagtcaaa acaaaactct tgtaatgcaa ttaattaact tcatgtcttc 1680 

ccatgactca agttttgtta aatatgccca aaaactttga ttggcagttt cttcggttaa 1740 

ttattcctat agaatgtatt ttaagaaatc tatacaaatt ggatatatgc ttggtaattc 1800 

tccagtttct aggaggtacc tatttctacc gtttcaagtg atgaagtgaa aataatttac 1860 

attcgatagt gttactgata acaaacctac ttaagagata tgttgctttt tacttaaggg 1920 

atagtgttga tagataaatt agaatgtata gataggtttg tgaaagtcta aataatggct 1980 

gtatagatat gtatatatgg ttcacacatc tggatctgtg tatttgattt tgtactttaa 2040 

atgtgacaaa taaacctttt gggagaaaaa aaaaaaaaaa aaa 2083 

<210> 76 

<211> 427 

<212> DNA 

<213> Homo sapiens 

<400> 76 

ggcacgaggt catttcagcc ttatgaattg cccagaataa gctagatcac ctttaaggcc 

atgtggttag ggaaacttgg gcacagaatt tacattttca acttggtgat aagatgggtt 120 

taaggtaaga atcaaatagg agaaagcctt agctgttcca gcggcccatg tttaaaagaa 180 

tgtgcttctt tttccaagta tttctgccgc ttgcatgcac tgagcttctt tggaaaggag 240 

caccatgcag gcatattttc cagacaggac cggatttgct cgttactcag aggtgtgtgc 300 

attctttgct tttaggatat ttaattagca tcttttaata gtgatattac ggtgtcttaa 360 

aagtttatgc atttgaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 420 

aaaaaaa 427 

<210> 77 

<211> 863 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<222> (7) . . (7) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (298).. (298) 
<223> n equals a,t,g, or c 

<400> 77 



60 
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gggcagnagt tccatttctg ccgtggtccc agcagcgtcg ctgtgggtct ggcctgggtt 60 

gcgtgtgttt cgtatgtggg ccgtgctccc tgcttggttc ccttttcctg gaacgtgtca 120 

ctgcctccct gtctcgctcc gtggacattt ctgggaggtc aggccgtggc cacctggccc 180 

cctgttcagg tctgaggctc ccacctgctt aggttcggga agctcaggag tgaggccatg 240 

ccctcctcag gacatcccat ccaagccagc catgtccggt gatgggccgc tgcccggnaa 300 

agtccttttc cttcttgtaa ctgagaagaa cttgccttga gccacgtcaa gtcccgtccg 360 

tcgcagccac tgcccacaag cgtgagtctg ctgtgagcca gcggctccat ggcagggcat 420 

cccagcgcca ttcctgcctt cacacacact tgctgccgtt tccctgtgct gggggctgtg 480 

cargtctgcc tcggtgtgga cttttctctt aggaaagagc cccaggtcgg ccgagcacgg 540 

tggctcatgc ctgtaatccc agcactttgg gaggctgagg cgggcagatc acgaggccaa 600 

gagatcaaga caatcctggc caacatggtg aaatcccgtc tctactcttt aagtatttta 660 

tacttaaaat ttttgtattt tatacaaaaa ttagcgggct tggtggcaga tgcctgtagt 720 

cccagctact cgggaggctg aggcaggaaa atcacttgaa cctgagaggc ggagattgca 780 

gtgagccaag atggcgtcca ctgcattcca gcctgggcga cagagcaaga ctctatctca 840 

aaaaaaaaaa aaaaaaactc gta 863 

<210> 78 
<211> 1276 
<212> DNA 

<213> Homo sapiens 
<400> 78 

gtgagtgtgt ggcactggtg gcctggagcc aaatttagct tgggtgagag ttgacaatgg 60 

tagttttcct tcctcaagcc cctctgtgcc cctagagcac cctggctgtg gct^cctcct 120 

tcatccaaga gcagagtcca tgttgggcca ggagacttca gatccatgtc ctggtgctgc 180 

ctctggcttt gtctttcctc agtgggcagg actgggtctg ctggtccatc tttacccttc 240 

tctgagctat gcagccttgg cctgctgcgt ctccggcctg tattctctcc ccttcactca 300 

ggccctggga aaccagccca gtttctkgca ggagaggcag aggaggtcaa tgcctttgct 360 

ctgggcttcc tgagcaccag cagtggtgtc tctggagaag atgaagtaga gcccttacac 420 

gatggagttg aagaggcaga gaaaaagatg gaagaagaag gtgtgagtgt gagtgaaatg 480 

gaggcaacag gagcacaagg acccagcagg gtagaagagg ctgagggaca cacagaggtg 540 

acagaagcag agggatccca ggggactgct gaggctgacg ggccaggagc atcttcaggg 600 

gatgaggatg cctctggcag ggcagcaagt ccagagtcgg cctccagcac ccctgagtct 660 
ctccaggcca ggcgacatca tcagtttctt gagccagccc cagcgcctgg tgctgcagtc 
ttatcttcag agcctgcaga gcctctgttg gtcaggcatc cccctaggcc ccggaccacc 
ggccccaggc cccggcaaga tccccacaag gctggactga gccactatgt gaaactcttt 

agcttctatg ccaagatgcc catggagagg aaggctcttg agatggtgga gaagtgccta 900 

gataaatatt tccagcatct ttgtgatgat ctggaggtat ttgctgctca tgctggccgc 960 

aagactgtga agccagagga cctggagctg ctgatgcggc ggcagggcct ggtcactgac 1020 

caagtctcac tgcacgtgct agtggagcgg cacctgcccc tggagtaccg gcagctgctc 1080 

atcccctgtg catacagtgg caactctgtc ttccctgccc agtagtggcc aggcttcaac 1140 

actttccctg tcccacctgg ggactcttgc ccccacatat ttctccaggt ctcctcccca 1200 

cccccccagc atcaataaag tgtcataaac agaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1260 

attggggggg ggcccc 1276 

<210> 79 
<211> 2494 
<212> DNA 

<213> Homo sapiens 
<400> 79 

ggcacgagga gatgtttaag gattacccgc cagccataaa accatcctac gatgtgctgc 60 

tgctgctgct gctgctagtg ctcctgctgc aggccggcct caacacgggc accgccatcc 120 

agtgcgtgcg cttcaaggtc agtgcaaggc tgcagggtgc atcctgggac acccagaacg 180 

gcccgcagga gcgcctggct ggggaggtgg ccaggagccc cctgaaggag ttcgacaagg 240 

agaaagcctg gagagccgtc gtggtgcaaa tggcccagtg acccccagac gcggaaaccg 300 

ggtggcagcg cccagcctgg ccccaagcat ggaaacgcac aacccctaat cgccctgagc 360 

tactgcttct aacacctctt ttcccttgtg tgagggcaaa ccaggctgca ggtggggttt 420 

tcacttccta gggtagttta attttaaaat aggccaatgt tggctagtct gtgcctcagt 480 

gagatcagtc agctccgagt ggctcccgtg tcgtaacagc aggagcatgg ccgcaacttc 540 

ccaggccgag gaagggcccc cggctcggcc tcttgagagc cccacccctg aactggcccc 600 



720 
780 
840 
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agctcctctt cctgcctctc tcatggcttg ggctggagtg ggctctctgg acctgaccag 660 

actgtgggtc cctgcgtctc ctgcccactc tgaccgggct tcctccctcc acgcttaggg 720 

tctgtcccgg gtactcagtc agcccagtgg gatcttaccc acttccctgc aaggtgcacc 780 

tgccccaggc tcaggctgcc cagcggctct tcctggacag tgagagcagg gctgggcgcc 840 

tctgtcctgg cccgggagcc gcaggggccc ctcctccaga gcctgggcgc aagcgacaca 900 

ggctgccgct gctctcccag gtgaaatcca caccagtcca cgccgggtcg cctgccctgt 960 

ctccctactt agacccagtc attctagagg gatccaccgc cacactggcc ggcccacgtc 1020 

ctgggtgctg tcatgcccag cttggagtgc cacgtggccg ctgcccacgt cccgggcact 1080 

gtcatgccca gcttggagtg ccacatggcc gctgcccacg tcccgggcac tgtcacgccc 1140 

agcttggagt gccacgtggc cgctgctgtg acaggcagtg ttcttggggg tggggctgca 1200 

tccaaggctt tgtaaaccgg ctggaccacg tctccctggc cccagtgacc gggggaagct 1260 

gagcccctcc ctcctgtgtt tgctcccatt actcaaaatg caggacagat caggtcagag 1320 

cccaggaatt ctcacaggtt cacccagcgc cctctacctc ctagcaagta ctttgtcttg 1380 

atcctcactg agaaggcccc agggcagcgg tcttctccat ctccgctgtt ttggggtctt 1440 

agggtacagc ccaggcggtc actgcccacc tgccaggctg cagggacagt tgggtgtgag 1500 

aataacactg gctttgggta gtgccatggc caggagtggg tttccctgcg tctcctcgtc 1560 

ccgagggcgc ctgggtcctc ccagctgacg gcagtaaatc cacagtgagt tggggcgact 1620 

gtgaaactgg aatgctgtta ctttgataat tactttccag caggtgtttt ccttcacaat 1680 

ggttttgttt ctttccttct gatctgagaa gacatgaacg ttttctcttc accgccgtgg 1740 

ggtgtattga ctggtccccc atgggctgct ggaaaggccc ggagatgcat ctgtggcctg 1800 

gggccatcaa gatcaaagaa ccaggaggcc tgggagatgc agctggatgg ggcggcctgc 1860 

agaccctgcc agggggtttg aggaccctcc caggtttccc actgcggaac aggagtgact 1920 

ctggctgcca agataccttc atggtgttca tgacaagtgg aatcattatt ttcaaccatt 1980 

gaagggggat gcaggcaaga caccttccca gctgctccta gaggggacaa gccaggccct 2040 

ctctgcagtc ctcggcagct ccggaaggac acagtcaggg gccgggcaaa cactttggcc 2100 

acagccccaa acaagcgcca ccgtgggaga ggagaggctg ctgtcactgg taccggatgc 2160 

agaccccacc ctgtctgcag gccaccccca cctccctgca gctttgaggc tggcggggtc 2220 

tgctcctggg aatggggtgg gagccacagg gacgacccgg ggcgggctga tgtcttcttg 2280 

ggggcagacc agagagctca agtttcagag tcagaattag gcacttggag cgtttttgct 2340 

ggcttgcact ttcttatttt cttattttag agcgcttaaa aaaatccgga aaaatggggt 2400 

ttaaaagaac tgtctctttc agtctacatt tttgtttaat acgcttgagc aataaacgct 2460 

tacttgcaaa aaaaaaaaaa aaaaaaaaaa aaaa 2494 

<210> 80 

<211> 1630 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (527) . . (527) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (546).. (546) 
<223> n equals a,t,g # or c 

<400> 80 

gaattcggca cgagattatc tgtcttctt'c ttaccaattt atagaacttt ttagtattgc 60 

agataaagtt cctcatcgga tatcttctct ccttctattg ggtacctttt tattgtctta 120 

atgggggtct tttaatgacc agaagttctt agttttaaaa tagtccagtt tatccatttt 180 

taaattgtta gtgctatttg tgtcctgctt gagagatttt tgcctactgc aaggtcacaa 240 

agatgttttc ctctaaaagc cttttggttt tgcccttttg ttttagatct gcagctcatc 300 

tggaattgag tgtgtggtgt gtgtgtggtg tgaggtaggg gtcctttttt tcatatggat 360 

atccaattga cccagaacag tgtattgaaa aaaaaaatct gtcttagtca atttggactg 420 

ccgtaacaaa ataccataac ctgggtggct tagactacag aaatgtagcg ctcacagytc 480 

tggaggctgg aaggccagga tcaagacacc agcagattcg gtgtctngtg aggacccact 540 

ttgtgnttca tagatgtcac cttcttgctg tgtcccagtg gtgraagggg caaactagct 600 

cccttaaacc tctttttata agatccctaa aacctttaat gagggctcca ccctaatgat 660 

ctaatcacct ctcaatacct tatcttgggg gttaagattt gaacagagga atttggggga 720 
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gacatagaca tttggagcat agcatcttct tttcctcagt gcacagcagt gctgccttca 780 

tcatcagtca ggtgtctgta ggtgtgtggc tatttctgga cttggcactc tgtcctactt 840 

gttgatttct ctgccttata ccaatgccac accatcttaa ttattgtaac catcttaatt 900 

atttataaaa agtctttttt ttttttttga tacagtctca ctctgtcccc caggctggag 960 

tgcagaggta cagtattggc tcactgcaac ctctgtcccc aggcttaagc aattctcatg 1020 

cctcagcctc ctgagtagct gggattacat gtgcaccacc acacttggcc ttctttcttt 1080 

tctttccaay ccattkgttt tttatttctt tccctkgctt tatkgcactg gctaagattt 1140 

ccagtgctga ataggagtga tgacagtggg cacccttgtc tttctcccaa cctcagaggg 1200 

aaaagtatcc aatgcatttg tagatattct ttatcagatt agcttccttt ctagcggctt 1260 

gtgtctttgc attgtttttc atgagcaagt gttgaacttt ttcactgagt tttccaaata 1320 

ctttttccat tgagtttttt tactttaacc gtcatattgc caaaagtctg catttgttat 1380 

ttcctcccaa attgctggga ttataggcat tagccactgc acccagccag actttataga 1440 

aaatcttgat atctggtcat ggaagtcccc tagcttggtt attttttttt ggtaccgctt 1500 

tgtctatttt cggccctttc catttccatg taacttttag gatcagcttg tcagttccta 1560 

ccaaaaaaaa aaaaaaaaaa actcgagggg ggcccggtac ccaaatcgcc gggtagtgat 1620 
cgtaacaatc 

<210> 81 
<211> 1860 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_f eature 
<222> (912) . . (912) 
<223> n equals a,t f g, or c 



1630 



60 



<400> 81 

cctagctgtc cccctgagat gaagaaagag ctccctgttg acagctgcct gccccgctca 

ctcgagcttc accctcagaa gatggatccc aagagacagc acattcagct cctgagcagc 120 

ctgactgagt gcctgacggt ggaccccctc agtgccagcg tctggaggca gctgtaccct 180 

aagcacctgt cacagtccag ccttctgctg kagcacttgc tcagctcctg ggagcagatt 240 

cccaagaagg tacagaagtc tttgcaagaa accattcagt ccctcaagct taccaaccag 300 

gagctgctga ggaagggtag cagtaacaac caggatgtcg tcacctgtga catggcctgc 360 

aagggcctgt tgcagcaggt tcagggtcct cggctgccct ggacgcggct cctcctgttg 420 

ctgctggtct tcgctgtagg cttcctgtgc catgacctgc cggtcacaca gctccttcca 480 

ggctggctgg gggagacact gccgctctgg ggctcccacc tgctcaccgt ggtgcggccc 540 

agcttgcagc tggcctgggc tcacaccaat gccacagtca gcttcctttc tgcccactgt 600 

gcctctcacc ttgcgtggtt tggtgacagt ctcaccagtc tctctcagag gctacagatc 660 

cagctccccg attccgtgaa tcagctactc cgctatctga gagagctgcc cctgcttttc 720 

caccagaatg tgctgctgcc actgtggcac ctcttgcttg aggccctggc ctgggcccag 780 

gagcactgcc atgaggcatg cagaggtgag gtgacctggg actgcatgaa gacacagctc 840 

agtgaggctg tccactggac ctggctttgc tacaggacat tacagtggct ttcttggact 900 
gggcacttgc cntgatatcc cagcagtagg ccctgccttc ctggccactg atttctgcat 
gggtagacca tccaagactg cagcgggtag aaggtggcag ttcttcatgg gagtcttttt 
aacttggtgc ctgagttctc tcctaggcaa gtggccagtt gcctccacct cagttcttcc 

atctttggtg gggacagggc ccagcagcat ctcagcctcc tacccacaat tccactgaac 1140 

acttttctgg ccctactgca catggccccc agcctccatc cttgtgctgg tagcctctca 1200 

caactccgcc cttgccctct gccttccact tccttccatc tcatttctaa accccaaaca 1260 

gctcatctct aaaaagatag aactcccagc aggtggcttc tgtgttcttc tgacaaatga 1320 

ttcctgcttc tccagacttt agcagcctcc tgttcccatt cttggtcaca gctctagcca 1380 

cagcagaagg aaaggggctt ccagaagaat atagcaccgc attgggaaac agcagcctca 1440 

cctccacctg aagcctgggt gtggctgtca gtggacatgg ggagctggat ggaaatgcct 1500 

ctcacttcaa aatgcccagc ctgccccaaa tgcctctaag cccctccctg tcccctccct 1560 

tgtagtccta cttcttccaa ctttccattc cccatcatgc tgggggtctt ggtcacaagg 1620 

ctcagcttct ctccactgtc catccctcct atcatctgta gagcagagca caggcagttg 1680 

tgtgccttgg gcccagggaa ccctccatca acctgagaca ggactcagta tatggttctt 1740 

gggtatgccc taccaggtgg aataaaggac acagatttga tttctaraaa aaaaaaaaaa 1800 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1860 

<210> 82 



960 
1020 
1080 
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aaaaaaa 

<210> 84 

<211> 885 

<212> DNA 

<213> Homo sapiens 



60 



480 
540 
600 



<211> 1509 
<212> DNA 

<213> Homo sapiens 
<400> 82 

ggcacgagga tgtacctaat gagcttctcc attcactttg taaaaataat ttgtatgtgt 

accatcttgg tcctctcccc tcccgttttg ttaaaatatc aggatagcac tcccaggcca 120 

ctttggtctc agtgtaagat ccctattaac tatctgaaag gaaaatagag ccaagacctc 180 

tggtctcaaa tatataggaa ttgcctttct ttagtcttca ggactattgt gtgaaaacaa 240 

gtaggggtct aatctcctag aaggtagggg ctttatcctt aaagagaata tgtccccaga 300 

ttattagcac ttttagagga gaagccaagg tatgtagggg tgtgtggctg gcccatcagt 360 

ggagcacgaa gagagaatgg gataccattg tgggaagaga agaaaagttc ctcaggggcc 420 
tcccactgct aaagtttttt gtgagatgtt gatctgtgct tcctggattt gacttttaaa 
ggaattattc tggcagcaca tgtagtattc ttggatgatc ttgctgctct tatttctcct 
tttgtgtgtg tgtgtgtgtg tgtgtggcta tgggttttca tttgtaactc catctgctta 

ggagagtggg ctctctataa gggaacctgc tgtaaacttc attgcagcaa ggatgtagag 660 

agaaatagga cttaattcca ctaggggctc tcatctcaca ccttaaggag gagatttcta 720 

gaaaaactgg gccagatttt ctttgttctc catcatttta atgtggcagg ctgttcagtt 780 

ttcttactct tacctatgtg atatttcttc gtaacgtgtc caaaaagaaa aaagacccaa 840 

tcagtgtctc ttgactttgt tctttgatcc ctcagtttct tcttgatttc agcatgtgtc 900 

gggttcctaa ttttgggtat gagttagcaa atttaaccat tgtgtttgtg ccctacccag 960 

gggactcccc agtttctgac ttgaagtaga ctgagaagaa tccacgaggt gctatctggc 1020 

cagatttaag tagattctat ttccttggtt ctccctctcc ctgaggacct cttattttat 1080 

tgtcccctct tctaggttaa ttctcctttg atttgacttt gttgagaagg aggttggaca 1140 

gtagattagc aaagttccaa gtgcaaaatt acagtgtgtt agagtgtggg gggaaaatta 1200 

gtcttatttt tccctacatg ggatacaaca ctgtgaattc aatcttcaac tgaaggccct 1260 

gcagttctcc taaaacatag ttgtttgttt ttctttaaca aagtttaagc tagtgttaat 1320 

aaattaaaaa aaattgcttg tctgtctact tcagctttgt tttatgccca tttcatattg 1380 

ttgtctgtgt tgtaattcat aacttttgat accatttctg atgtgtaaaa ttggttgtct 1440 

tgtaaatatc ttataaagag ttcaattgta aataaactat tgtggctgtt aaaaaaaaaa 1500 

aaaaaaaaa 1509 

<210> 83 
<211> 967 
<212> DNA 

<213> Homo sapiens 
<400> 83 

ggcacgaggg cttcttggct gggactgtct ccacgctggg gtacaagttc ttcacgccca 60 

tccttgaatc aaaattcaaa gtccaagaca catgtggagt ccacaacctc catgggatgc 120 

cgggggtcct gggggccctc ctgggggtcc ttgtggctgg acttgccacc catgaagctt 180 

acggagatgg cctggagagt gtgtttccac tcatagccga gggccagcgc agtgccacgt 240 

cacaggccat gcaccagctc ttcgggctgt ttgtcacact gatgtttgcc tctgtgggcg 300 

ggggccttgg aggcatcata ttggtcttat gcctcctaga cccctgtgcc ctgtggcact 360 

gggtggcacc ctcctccatg gtggggggca gagaagcctc acagatcctc ccctaccacc 420 

accagggctc ctgctgaagc taccctttct ggactccccc cccagactcc cagcactacg 480 

aggaccaagt tcactggcag gtgcctggcg agcatgagga taaagcccag agacctctga 540 

gggtggagga ggcagacact caggcctaac ccactgccag cccctgagag gacacgctcc 600 

ttttcgaaga tgctgactgg ctgctactag gaagttcttt ttgagctccc attcctccag 660 

ctgcaagaag ggagccatga gccagaagga ggcccctttc cacaggcagc gtctccacag 720 

ggagaggggc aacaggaggc tgggaaatgg tggggagtgg ggccgtaact gggtacaata 780 

gggggaacct caccagatgc ccaacccgac tgccctacca gcctgcacat gggtagaaga 840 
ggccaaattg aggcacccag tgatccactg gccccacgtc acacagttac agtgaagccc 
aagccaggcc tggttgaggg tgataaacgc cactgtctct aaaaaaaaaa aaaaaaaaaa 



900 
960 
967 
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<220> 

<221> misc_feature 
<222> (233) . . (233) 
<223> n equals a,t,g, or c 

<400> 84 

aattcggcac gagagggctg catccttgcg ttctgtgagc tctgcccgtt gggagcatcc 
atgctgatgt gcaggggccg tgcagcactg cattcttctt gccttctctg ttctgtttag 120 
tacaaccacc ccagcaggtc tccagttcct gccaggttag tgtggatggc ccagcaccat 180 
ctcctctcca tcttgttggc tatcctctct tgttcctcac aaccccgcca ggntcgcggc 240 
tcaggagctc tgccgtgtga agtgtgctca gcagttctcc tcacatgtct acgcaaaatc 300 
tctggctccc tgtgtgtctg agcccaacag acacactgag cacaggagtt ggctctcagc 360 
tcctcccagc ttgccgtgac tgagccytgc cgtcctgtgg camcgccasg gagaccacag 420 
tgtccaactg tccaaccttt acgtaattgg catcccagga ggagaagcaa gagtgaatgg 480 
ggcaggaaaa gatcattaaa gaaatcgtgg ctgacataaa aaaggatgag ttcatgtcct 
ttgtagggac gcgtggatga agctggaaac catcattctg agcaaactat cgcaaggaca 
gaaaaccaaa caccatgtgt tctcactcat aggtgggaat tgaacaatga gatcacttgg 
acacagggtg gggaacatca cacaccgggg cctgtcgtgg ggtgaggggg atggggcagg 720 
gatagcatta ggagatatac ctaatgtaaa tgacgagtta atgggtgtca gcacaccaac 780 
atggcacatg tatacatatg taacaaacct gcatgttgtg cacatgtacc ccagaactta 
aagtataata aattaaaatt aaaaaaaaaa aaaaaaaact cgtag 

<210> 85 
<211> 853 
<212> DNA 

<213> Homo sapiens 



60 



540 
600 
660 



840 
885 



60 
120 
180 



<400> 85 

gggtcgaccc acgcgtccgg gtgaattaac acgtacccaa tggccaagag tagatttggg 
tgtcagtgat aaaattttca ttttcaaaaa cctggtgttc tcagttacag ctttatataa 
gtatagtaat aactttagca gagctgtaga gagatagatt tgcaaacttg aagtgatatg 

ggataaatct ccatacgtgg tagaatttta tataaaatgg catatttcaa ggtatgtgtg 240 

attatttggt ttcagcaatt ctgtgttgaa gaaactagta tcataaaaaa tgttcgtatg 300 

ctgacatcag aattccagaa ttcatatgcc acccctgttt ctgggctcct tcctggtgct 360 

gtggcttgga ggggtggtgc tgtgtacggg tgggtgaggc acgccatgca ggtattgcag 420 

aaggaaccca cgcaaccgtc atcctttcta cccccaagtg atgctgcctc attctggggt 480 

cctgaaagta ggcttcactt aacatggtag ggaagtttct ggctgaaaaa gcaaaaggct 540 

tttatcactg gagtctatcc tgagccccct gtgcaaaagg cagtgtgaac tcaggggaca 600 

gaatcactga agcttttgta aaagcacaac atctgcctat cacagtccaa aggggacttc 660 

aaaatcaaga atgtctgtga cggagaagat ggaaacagag cctggctgat ggttgtaggt 720 

gaatcttctc tgtgtcgaga tgttatcagt gaccgttttc tttatttcat gaagaaacat 780 

ttttaatata ttcacctccc tgcatatatt ctgtttactg tgttattgtt aaaaaaaaaa 840 

aaaaagggcg gcc 853 

<210> 86 

<211> 400 

<212> DNA 

<213> Homo sapiens 



<400> 86 

tcgacccacg cgtccgccct gcatggcgag atgtcctcct ttcccgggcc acagtgtgtg 
caactaataa acctcctcca tctcatctgc ccagtgtcgg gtcttgtgtg ttcagccatc 
accatagccc tcaggcagaa gtccatccct caccaacagg gaagagaggc agtgatcaaa 180 
acacctcctc caggaagtct tccctgaagt tcgtagtctg gcttcagtgc cacttcttcc 240 
ctgccctcat attcgctaac cgccacttac tgcctggttt tcagcctcac taggatgtgg 
gccactaagg gccaacatgg tcctacttgc agctgcatta tcagggccta ccataacacc 
ttccaaatgc ttaaaaaaaa aaaaaaaaaa aagggcggcc 

<210> 87 
<211> 1261 
<212> DNA 



60 
120 



300 
360 
400 
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<213> Homo sapiens 
<220> 

<221> misc_feature 
<222> (481) . . (481) 
<223> n equals a,t,g, or c 

<400> 87 

gttttcaaac tcatttctaa gccaaatagt ttagataaat atttaccctt atatttgggg 60 

ggaattcagg ctcaccattt gccgaggcaa gcccatcaac agtctagagg catattctgt 120 

gtcattcctt cccgtctcct tcatagaata ctactttttc cttttgtctc ctggccattc 180 

tccatcatct gctgattatt gctaaccaca ggatgctggc aaagcttaca gtgataggca 240 

catgtgttca gtgatgtcca atacactctt atcacagtgg ttattgcttc ttactctttt 300 

caaatgcatt attctacccc tcaacctaya tccaatcatt agaactatac ctgactggag 360 

cccagaactt gggaccaata cttaattcaa atagcagggg cttgctcaca aacattaagc 420 

ccaamaagaa gcacagcact ttkgaaaagt caaataggsc tttggtagct ctgtacattt 480 

ngcaatttac attgttatta agtttatagc actaataaca cttcagtcgt gaatctacag 540 

tctcaatatg ataagtctta gaacatgttc tagaaatagt ggtaccttgc tgctattata 600 

cttagtaact tataccccaa tataataata agtattaaat acagattgtg tatgcattct 660 

ttgtgtgtat atgccaactg tactacttaa cctcactgat gagcaattag aaaaatacac 720 

aaattgtcat agtgaaaata agtcttggtc aattcagatg atacgtgaac ctgataaatg 780 

ctctaataga tatgctattt tgtcctgtat tgcttgtttt acagtatggt gcatgttgtt 840 

tgctaagtaa aatgataata ataataaagt atacccaatt ttaaggttag aattaaaatt 900 

ttgcacatat gcttcttgat attctgaaat gtattctgtg gsttmattat cttattcata 960 

cacattkmgc twggcttttt acccctagga aataactgtc caagtatata tctcgtcttc 1020 

tttcttgtaa ctttgattaa actgcttact tcaacttaca acattgtaaa gccagaatac 1080 

ctcattttaa cagtgaaaaa aaatattatg acctgatgtg ttctcttgta tttgatttga 1140 

actacctaaa taggcttaac tgtaataata aatatacaat tttggcaaaa aaaaaaaaaa 1200 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaagggcggc 1260 

c 1261 

<210> 88 

<211> 639 

<212> DNA 

<213> Homo sapiens 

<400> 88 

gaaaaaatgc tagggagaca aaatcaaatg ttaaggggct gggctctcag cacattcttg 60 

gtttgcattc tccagtgggt cagaagcctg acaatccgcc tagcctctgc tttgagcgtc 120 

aggggaccca gttctattcc tgcatcctta gccatcatct acacactttt tatcttttct 180 

tttaaatttt taaaaattgt gaaatctata tacatataag ccatatgttc aacttaaaga 240 

atagtaaaca actgtgtccc taggatccaa gttaagaaat agatcagagt cagtttctta 300 

gaagcttcta tatgtgcttc tccccagtca tgtgctctcc tgtctctacc tgagggaaat 360 

tacagatttc atgcttttct ttatagtttt cctttacaca cataccctta agcctctaag 420 

tactatatgg ttcggttttg caaagcccag aagcctattt taatgctgta tataagaata 480 

tgctagccgg gtatggtgac tcatacctgt aatcccagca ctttcagagg ctgtggcagg 540 

agggttgctg aagcctagga attcaagacc agcctgggca atatagggag accccttcac 600 

tacaaaataa aaaattaaaa aaaaaaaaaa agggcggcc 639 

<210> 89 

<211> 3576 

<212> DNA 

<213> Homo sapiens 

<400> 89 

ttcatctgcc tctcgcaaga 
cagaacactg acagatactt 
caatacttat ggaacttcaa 
tgtaggagca agggagagtt 
gagtaggctt agcaaagtaa 
ggagccaaga gacaaggaga 



aaaagtcctg gtaaatacac attagcattt ccgttttaca 60 

tcctaagatc atggagttaa tacccaccag aacctagact 120 

atctcatgct tttctcattg cacttatgat tactccatta 180 

gagagcattt gaagaggtta tgcaaaggac cagctctgag 240 

catgagggaa ggtaacaccg ttcatctgtg tagcggagtg 300 

aagtttcatg ttcgtcatgt gtctcggata ttccggtttc 360 
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tgcagggacg agaacgcgca gtttcgcctc catcccttga cctccaacac agcttctcca 420 

ctggatcatc ggtggcgatg aaggggcggc tggggaagga tgtcagagaa accagaagct 480 

tgacggtgaa tcctcgggtt ttaaggagag agcaaagtcc tgagagggcg acgtattgtc 540 

cctgctcacc tagcccagaa tgaacaaaca cgcgccagcc agggagcagc gagccgagaa 600 

ttcggacgag cctctgcaac cgccatttgc cgttctcgca aagactacca agaccacaat 660 

gcaacggggc gccgagctaa ttcccagtga gcagcaggcg aggcgccacc gacgcggaag 720 

actataagcc ccagcgggcg acgaccgaac gcccccggga acaccgggcc ccgagctcgg 780 

tcccgcgccc gaggatcctc cacggggcta gatggctgcg tcgggggcgg gagcggaggt 840 

gagcgggcgc tagggccgcg agcccccgcc ggcccttcct ccagcgccct gcggaccccg 900 

cagaaggcgc tcgcctccct agcccgcaaa aacatatcga tttttctcgc tgtggcaacg 960 

gggacgtcct gatagatcct ctgctccaat aggcaactcc ggccttccct gccctgacct 1020 

ggaacctctg ggagggctgc agagtaagtg ccgcctctgc gctccgacgg aggcacgagg 1080 

cctgtggagt aggtccctct gttccgacag gtgcgacact tggcgctcca tgcttgcggg 1140 

tgccgggagg cctggcctcc cccagggccg ccacctctgc tggttgctct gtgctttcac 1200 

cttaaagctc tgccaagcag aggctcccgt gcaggaagag aagctgtcag caagcacctc 1260 

aaatttgcca tgctggctgg tggaagagtt tgtggtagca gaagagtgct ctccatgctc 1320 

taatttccgg gctaaaacta cccctgagtg tgg.tcccaca ggatatgtag agaaaatcac 1380 

atgcagctca tctaagagaa atgagttcaa aagcttgccg ctcagctttg atggaacaac 1440 

gcttattttg gaagttcgaa ggggctgtcg tgtgtgtggc cctgatcttc gcttgtcttg 1500 

tcatcattcg tcagcgacaa ttggacagaa aggctctgga aaaggtccgg aagcaaatcg 1560 

agtccatata gctacattcc acccttgtat cctgggtctt agagacccta tctcagacag 1620 

tgaaagtgaa atggactgat ttgcactctt ggttctttgg agccttgtgg tggaatcccc 1680 

ttttccccat cttcttcttt cagatcatta atgagcagaa taaaaagagt aaaatggttt 1740 

ccttcccttc tgtaacttgg agcaggaagt catgggggca gagagggaaa ggaggtggtt 1800 

acttaaggcc ccaatctacc aagtcttccc caccacttct cccttgtttt ccccctcttc 1860 

tactacttat ttcaaacttc tgggatacaa tttcagctaa aacgtttatt tctcactcaa 1920 

aacttatttc ccctcaaccc tatacccaaa gaagaaataa aatcacagat acataacaga 1980 

agtatttgag gtaccctctc atatatgcaa acaaatgcag actaggcctc aggcagagac 2040 

taaaggacat ctcttggggt gtcctgaagt gatttggacc cctgagggca gacacctaag 2100 

taggaatccc agtgggaagc aaagccataa ggaagcccag gattccttgt gatcaggaag 2160 

tgggccagga aggtctgttc cagctcacat ctcatctgca tgcagcacgg accggatgcg 2220 

cccactgggt cttggcttcc ctcccatctt ctcaagcagt gtccttgttg agccatttgc 2280 

atccttggct ccaggtggct ccctcagtct ggactctacc acttgggtct ccagattttc 2340 

tgttacgtcc ttgtgggtca ggatatttct ggaagtcact ccgtgaggct ggtaatcctc 2400 

agacccagct tctggtcgac tctggaatgg actgaagctg ggcaggatga tgagagccag 2460 

ggaaaaaaga agaatcaaaa cacaagtgct ggtctgggca gctttgttgg aagtttgagc 2 520 

aattagcgtc tgcagctggc ggagctgagc taccaaggag atgttgtgcc tctccagctc 2580 

ctggactttt ttctgtaatt cttggttctg tgcagaacag gctgccaccc tgctctccag 2640 

cccatcaatg tactccttct tccgccgccg actgtcctga gctgactgct tgttacggat 2700 

tttcctcctg accttcttga ggaccctctc ctctgccttg gtgaggggca ggtgagaggg 2760 

cagggaaacc ccttcctgcc ccagcagacg cttctcctca tcggtcagga acagggtttg 2820 

acagggcagc agggttgtac agggcactgg ggctacggtg cctgctctgg gcaggatgtg 2880 

ggcatgagca tcaaagggca gctcactgac catgcaggaa tcaggcacca taaatgctgg 2940 

gctccactga tctagctgga tggagataag gcctacattt ggcccagttt ccccctgcat 3000 

cctctccagg gcccctgcct catagacaac ctcatagagc ataggagaac tggttgcctg 3060 

ggggcagggg gactgtctgg atggcaggag tcctcagaga tgccactgtc actgccagga 3120 

gatgcttctg agcagtacac ctcattggga tcaatgaaaa gcttcaagaa atcttcaggc 3180 

tcactctctt gaaggccaca gccacggtcc ccaccggact tccagccttg cagtccctgt 3240 

tcctgtagcc tagttaccgg aacctctgga ggggggcagt ggagtcccag ctccaggacg 3300 

gatcctgtcg agaagatatc ctctgggggc tccagccacg cgtccagcag gtcagggatt 3360 

ccgagatcca tgcttactac aaaagtggat gccaccttgc caggagccac ggtagggccg 3420 

ctgtatctgg gagtagggga ctaagagtct gagggtccac aaacggaatt taagaagtag 3480 

gtagccgcgc cctttctgct gcagttttct cttagctata gtaaatcttc ctgagggttt 3540 

ggtgtctcct agctgaagaa cagaaaaggc tgtgac 3576 

<210> 90 

<211> 1262 

<212> DNA 

<213> Homo sapiens 

<400> 90 
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cagcatgtac ccagttgttc tttctcctga gaaagcaaaa tgcctgatat ttcttataat 60 
ccaggctgcc acgtttacct tgtaaaatca atacttaatt tttagatttt tf^tatct 120 

180 
240 
300 
360 
420 
480 



tttctcgtga agcaagactt ctaaattatg gctataatat cttttgaatt gttgttctta 
atgaatcttc caactgtaaa ctcatctaat ttcaaactta tcatacctga ggatgtaaca 
ttgtcctttg tttctcatct tgatattacc gtcaatcatt ttgtatttct gagtacattt 
gaacttgctg gagtaataga gggaaaacct ctgcctgatt ctaaatcaga tctttgtcct 
atactcggac aattatggtt tcatatttta ttatttttta ttttctgggt ttaacaaatg 
agataacatt ttagacataa tatttgtaaa catcttgact tatttcagca ttttcctttt 
ttgtgtatct tcagagagtt tgttgaaagt agcaatttcc aagtaatttt aaattattga 540 
agtctactag cacgaaaggt caaattctta ggatatttaa aaaatgttgt ttaataatca 600 
aactcatctt aaaaaatgtt catcagactc tgtctttgat gcacattttg ccaaaagaga 660 
gccttatttc tgtgaaagaa atacagtatg tactttggga tttactaaag taaaactgtt 720 

780 
840 
900 
960 



actttaaggc acagagcaga tatagaatcc ccctctctcc ccactcctag tgactggtat 
tctacattaa tatttatctt ccatgcatag tgtacttgag ggaaaaaaac aataactctt 
aattgtttaa tatcaaacaa taaaatcctg tgtatcagtg actgtcaata gatggctttc 
tgtttaaaaa ctgaagctac tccagaagta ggaattaatt tatttagtaa acaaagtcag 
tcaaaccaga gccatgtcct ggggaactgt caaaagaatg gttcctaagg gccagaggcc 1020 
acatccactg gtagatgaca gaacaaccat acttcagatg gcaaaaccgg tcagtttggt 1080 
ttgcgttgtg tgcctatcct ctttctgtgt gcttcagctg aattaagtgc ttggagagct 1140 
caaatagttc aagatagcca agatgaccaa ttctgccagg tggcaagcct gatcttgcaa 1200 
ttttgattaa aataaagaac attccccaag aacagtttgt tgcaaaaaaa aaaaaaaaaa 1260 

1262 

<210> 91 

<211> 614 

<212> DNA 

<213> Homo sapiens 

<400> 91 

ggcacgagcc aatatccact ctacccagct gggcccccag tctacaaccc tgcagctcct 60 

cctccctata tgccaccaca gccctcttac ccgggagcct gaggaaccag ccatgtctct 120 

gctgcccctt cagtgatgcc aaccttggga gatgccctca tcctgtacct gcatctggtc 180 

ctgggggtgg caggagtcct ccagccacca ggccccagac caagccaagc cctgggccct 240 

actggggaca gagccccagg gaagtggaac aggagctgaa ctagaactat gaggggttgg 300 

ggggagggct tggaattatg ggctattttt actgggggca agggagggag atgacagcct 3 60 

gggtcacagt gcctgttttc aaatagtccc tctgctccca agatcccagc caggaaaggc 420 

tggggcccta atgtttgtcc cctctgggct ggggtggggg gagggaggag gttccgtcag 480 

gcagctggca gtagccctcc tctctggctg ccccattggc cacatctctg gcctgctaga 540 

ttaaagctgt aaagacataa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 600 

aaaaaaaaaa aaaa 614 



60 



<210> 92 
<211> 958 
<212> DNA 
<213> Homo sapiens 

<400> 92 

gaattcggca cgagtgagat tgcatccaga cagagtttta aaagtttccc ggttgagttt 

aatgtacagt tgaagttgag acatgaatct ctgcatgtag gggaaatttt gtgtctggtt 120 

agtcaagaaa ctatggaaac caattcttga tattttgaac cattcacgaa gatagtttga 180 

gtcatgagca tgctgttgtc tagagtgggc ggggatgact cattggagtg gatgcgctgc 240 

tctgtacttg atttttttga gtctgaaatt agctttccag gctggggcag ggaggggagc 300 

acaggtggga tcagtactgc ccccaagcgg tggagctgtg gtggtggatc aaatactgct 360 

gccgcctgtc tgcacaaaca tatttctctc ttccagccct tcagaagtgt attggaatat 420 

gtcgwtaaca ataatgatgg tagtgaagat gatgatgatg tgggtaattc tggctacctt 480 

attgggtcca agctccccac aattcgttgc acaaagcact ctacatacat tctctttagt 540 

cctgatcaaa ccacctttca gagtaggatt tagtgtccta ttttaaagat gaaggagctc 600 

gggctcagag agagatcgtt tagacacaca cacaactttg gaatgaaaca tttacagccg 660 

ggcgcggtgg cgcgtgcctg tagtcccagc tacttgggag gctgaggctg gaggatcgct 720 

tgagtccagg agttctgggc tgtagtgcgc tatgccgatc gggtgtccgc actaagtttg 780 

gcatcaatat ggtgacctcc cgggagtgga ggaccaccag gttgcctaag gaggggtgaa 840 
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ccggtccagg tyggaatgaa acatttacaa aaattgacat ttccttatgc atagatattt 
cactaggtcc ttaaaaccca cgtgaatctg tgattaaaaa aaaaaaaaaa aaactcga 

<210> 93 
<211> 712 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (20) . . (20) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (44) (44) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (56) . . (56) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (128) . . (128) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (625) . . (625) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (692) . . (692) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (699) . . (699) 
<223> n equals a,t,g, or c 

<400> 93 

tgttgtttgg aattgtggan cggattaaca atttcaccac 
tggattccgc caaggcccga atttacccct tcactaaagg 
caccgcgntg gcggccgctc tagaactagt ggatcccccg 
ggtttcctgt cagtgctatt gagattttat tttattaatg 
ctactttcta cttttattga gagttaaacc tgttgaagtc 
tgagcaacct aatgttttat gtcttgttct tcctacattt 
taggttacca gatttgatag aagcacataa gactacttac 
attgagaaat tatcaattaa caataaggat ttctcttatt 
tatttaaagt gtgttttata gtagaaaggt tttagaatat 
aaatggcagc tgaagatgtg atttccagcc agggatttat 
tcgagggggg gccgtaccca atcgncctat agtgagtcgt 
acacgtcgga ctggaaacct gcgtaccact ancgctgcnc 

<210> 94 
<211> 1106 
<212> DNA 
<213> Homo sapiens 



gggnaaccgg ctttgnccca 60 

ggaaccaaaa gctggagctc 120 

ggctgcagga ttcggcacga 180 

tctgcactta gttttacttc 240 

tcaggttcaa ttcctcaccc 300 

ggttattgaa actgaagttt 360 

tgctttagtc tcaattatta 420 

tttccccaag ataagttata 480 

ttgggttgct acattaattg 540 

taaaaaaaaa aaaaaaaaac 600 

atacaatcac gggcgtcgtt 660 

acaccccttc gc 712 
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<220> 

<221> misc_feature 
<222> (1017) . . (1017) 
<223> n equals a,t,g, or c 



<400> 94 

gagcaagctc attttttttt cctatgaggc ttttgtaagt cctgacctgt atttactgtt 
aacttcttag cttgggttca tgcaccccca gtcagtataa ctgtggacct catacccact 

ttggcacagg cttggagtat ggatttatta caggtctgtt tctttttgtt tttctcccat 180 

ttatggtcct ggacagaagg taagcttcct tgcaacttcc ctggtccggt gggtagagtt 240 

ttcttgtccc ctttccagat gttaggtttt aaacaatgac tgttctttct ccatcatgta 300 

gaccaaaggc caagttctgt gtccccatgg gagattaaaa cccaagcccc tatgtctagg 360 

tccagtgccc actgatttct ctaattgtga gtctttctgc ttacctagta cctagagttt 420 

ctcttcccaa gttttaaaaa tatcagttct aagtaggcct agcgtttcta catattttta 480 

gggagagggg accctttctg tggcagctca gtgttcagca ttcctgta'ag ttagcatgct 540 

ctgtgtatag cagatatcac tagtaatagc atttrgtaag tgatgttcac acatgctgct 600 

gtcatgaaca ctatctcatg ttgtgtaaca ctttcatttt tccaagaact ttataatcag 660 

ccgacttgaa actcacagtc gtcccctcag aaaggcaggg caaatgttgt tatttccaat 720 

ttgtcagaag ctcagaaagc ttattctgtt gctgacagtc cttgcaaggg tcagaatcag 780 

gaccggagcc ccagatgcgc tggtgtcact gatgtcccgt gccgggcatg agcccttctg 840 

tgcaaggagc tccagtgtct cccggacagt gatgatgtga aaacatttag aaccgaccta onn 
cacaataagg cagattttca ttctgtaccc aaaacaggaa cacagattta atgcagagca 
aaagggcttt aatcaacaga tatgttcatt tttcacgtag acctatttta caagctnact 
tgtaagccag aaaatgacat tcgagatttt caagtgagaa caaatgattt ggtccaataa 

ttaaaaaaaa aaaaaaaaaa ctcgag 1106 



60 
120 



900 
960 
1020 
1080 



<210> 95 

<211> 1089 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_f eature 
<222> (353) . . (353) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (528) . . (528) 
<223> n equals a,t,g, or c 



<400> 95 

cggcacgaga aacgcggtgc ttgctcctcc cggagtggcc ttggcagggt gttggagccc 60 

tcggtctgcc ccgtccggtc tctggggcca aggctgggtt tccctcatgt atggcaagag 120 

ctctactcgt gcggtgcttc ttctccttgg catacagctc acagctcttt ggcctatagc 180 

agctgtggaa atttatacct cccgggtgct ggaggctgtt aatgggacag atgctcggtt 240 

aaaatgcact ttctccagct ttgcccctgt gggtgatgct ctaacagtga cctggaattt 300 

tcgtcctcta gacgggggac ctgagcagtt tgtattctac taccacatag atnccttcca 360 

acccatgagt gggcggttta aagaccgggt gtcttgggat gggaatcctg agcggtacga 420 

tgcctccatc cttctctgga aactgcagtt cgacgacaat gggacataca cctgccaggt 480 

gaagaaccca cctgatgttg atggggtgat aggggacatc cggctcancg tcgtgcacac 540 

tgtacgcttc tctgagatcc acttcctggc tctggccatt ggctctgcct gtgcactgat 600 

gatcataata gtaattgtag tggtcctctt ccagcattac cggaaaaagc gatgggccga 660 

aagagctcat aaagtggtgg agataaaatc aaaagaagag gaaaggctca accaagagaa 720 

aaaggtctct gtttatttag aagacacaga ctaacaattt cagatggtaa ggttcacaaa 780 

taggttgatt tctttcttca gctttctgac atgtccagcc catctctaat gaggactccc 840 

agatcatcac tttatggctg ttaggtgttt cccatatgaa attagaggag ctgggtcagg 900 

gagacaaaag tcttctatta gtcttatgga tagctcctcc ttgagtgtat tttgtgcaaa 960 

agattaagaa gctggactct actgccatta aagctgagag aatcctaagg ttaaaaaaaa 1020 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1080 
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aaaaaaaaa J - UOJ 

<210> 96 

<211> 1254 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 
<222> (1036) (1036) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1069) . . (1069) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 

<222> (1100) . . (1100) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (1165) . . (1165) 
<223> n equals a,t,g, or c 

<400> 96 

gcgtccggag agctacctag tcaacctgtc tctcaatgac aacgatggct ccagtggggc 60 

ttcagaccag gataccctgg ctcctctgcc tggggccacc ccctggcccc tgctgcccac 120 

tttctcctac cagtaccctg ccccacaccc ctacagcccg cagcctccac cctaccatga 180 

gctttcatct tacacctatg gtgggggcag tgccagcagc cagcatagtg agggcagccg 240 

gagcagtggg tcgacacgga gtgatggggg ggcagggcgc acggggaggc ccgaggagcg 300 

ggcccccgag tccaagtccg gcagtggcag tgagtctgag ccctccagcc gagggggcag 360 

ccttcggcgg ggtggggaag caagtgggac tagcgatggg ggccctcctc catccagagg 420 

ctcaactggg ggtgccccta atctccgagc ccacccaggg ctccatccct atggaccgcc 480 

ccctggcatg gccctcccct acaaccccat gatggtggtc atgatgcccc cacctccacc 540 

tccagtccct ccagcagtgc agcctccggg ggcccctcca gtcagagacc tgggctctgt 600 

gcccccagaa ctgacagcca gccgccaaag cttccatggc catgggcaat cccagcgagt 660 

tctttgtgga tgttatgtag cccactgtgg ggccaggctg ggccgggcgc tcctggtgtg 720 

tgactgggtg tcctggccgt catgtgcttg ctcttacagt gcctgggctc agcctaccag 780 

ctgctgccat acaggagatt gtggccactg tgactctcac cagcagtgcc tggttcctcc 840 

cccttccctc aggggtagac aagggacctt tgattatttt tagctttgtt tttttataag 900 

cctttttggg ggttaaaata gagtttctta catttttggg acttttttaa taggcatttc 960 

ctcttttata tgaagaattc ccatccattg ggcccctttt aaccccagaa tgtgacctcc 1020 

tcctccagtt acccanagcc ctgccgtttg cagggttggg ggtggtcanc ggtaccccgg 1080 

ggttaggcat cctagacagn agcctgagga agctgggaga tttgggccat gtagctgcct 1140 

ttgttactct atttatttta gtcanttgta taaaacacca aataaagcaa tagaggcaaa 1200 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaa 1254 

<210> 97 

<211> 865 

<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_f eature 

<222> (365) . . (365) 

<223> n equals a,t,g, or c 

<400> 97 
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gaattcggca cgagtgccct cgtatctaca tgctcaccta taccctcacc cgacttttcc 60 
ctcctcctca ccccatcaaa ggcaataatg cacctgtttt tattcatctg ggcctttggt 120 

180 
240 
300 



cttccccttc atatttcccg agacctcgct ttcttctttc tcttgtattt tttatttttc 
tatctcttat gtgtccttct ctaaaagtta taaacatgca caaaatcttt ccatctcaaa 
atataatacc ctttacctgg tgtcccctgc aggccatctt ctttatttat ttacttttgc 

gccaggtctt cctctgaagc ccaggctggg tgcgtacgcg atcatggctc actgcagcct 360 

cggantcccg ggctcaagcg atcctcctgc ttggaggatc agatttttta tccttgcaga 420 

agtgataata tggcttcttc ctcatctcct aaacaccagt catctgacat acactgcaga 480 

tctaaaatgg gccttacgtg ttctgccctt ccttgcctac ctgttgagct tgcaccgctt 540 

ctgtgagtct ccccccaccc acaagagatc cttcttcctt cgcgctccac taacccgaca 600 

taaatgttta tcatataaag ttttccgttg cactcttgtg tttatgtctc ctggcttctt 660 

caccaagctg tgtgacagct gggccctgtc gcctccttcc tcgtatatgc agcgactatc 720 

gcagagccgc ttaatctttg ttgaaggcag ctgcggttca gccctgaggg ccacgggacg 780 

gacgccactc attcagycct accgggggcg ctgtggcagc cggcattggt tgccgtgccc 840 

tccgcttgtc tcgctcagcc ctcga 865 

<210> 98 
<211> 1139 
<212> DNA 

<213> Homo sapiens 
<400> 98 

acgcgtgggt ccggacgcgt gggcggacgc gtgggagcaa gcccaggcgg cggtggaaag 60 

gctggaggac acacctaaac atgtggaatc ccaatgccgg gcagccaggg ccaaatccat 120 

atccccccaa tattgggtgc cctggaggtt ccaatcctgc ccacccacca cctattaatc 180 

caccctttcc cccaggcccc tgtcctcctc ccccaggagc tccccatggc aatccagctt 240 

tccccccagg tgggccccct catcctgtgc cacagccagg gtatccagga tgccaaccgt 300 

tgggtcccta ccctcctcca tacccaccgc ctgcccctgg aatccctcct gtgaatccct 360 

tggctcctgg catggttgga ccagcagtga tagtagacaa gaagatgcag aagaaaatga 420 

agaaagctca taaaaagatg cacaagcacc aaaagcacca caagtaccac aagcatggca 480 



agcattcctc ctcttcctcc tcctcttcca gcagtgattc tgactgaata caggccctgg 540 

acccttccct caagtctcac cagttctgct ctcccatcaa gcttcagatg ccatgttgta 600 

ctgggggaat gtagcccttg tgctccccac cccctaccts cacctgagcc tcaccctgct 660 

gttgagccct gagtggctag gggaaatggg aagaggattg ccatggcctg gccatcttgt 720 

tgctgcttgg ttagatcata tagctaatga attaggcagg ggagctattt tttgaagatg 780 

atgaactaaa tgttgaagac aagtttgaga tctgtaaaat gtgatttttt acttccactt 840 

ataatacttg tgattgggga ggtttgtgga aattcaatta tgatgaaaaa cctatctttt 900 

ttgtaatgtt ggcatacttg gggaatttag tggcaaatac attccccagc aggccttttg 960 

ttggttgcac taactgcaag gttgctggga agtagagtcc atttggttga tgagctttga 1020 

ctgcggtttt ggaaccttac ctctcctcct tagcccaata tgctgtcttg ggtcctattc 1080 

aaataaagtt atttctcctg gtcwmaaaaa aacggcacga gcggcacgag ctacgtggg 1139 



<210> 99 
<211> 1222 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (772).. (772) 
<223> n equals a,t,g, or c 



<220> 

<221> misc__f eature 
<222> (796).. (796) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (823) . . (823) 
<223> n equals a # t,g, or c 
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<220> 

<221> misc_feature 
<222> (855) . . (855) 
<223> n equals a,t,g, or c 



<400> 99 

gaattcggca cgagcacatg wktatatata tattactgtt ttgcctccat tgaacatgcc 60 

ttctacttcc taatttgtgc cagaattgac tagtagacgc tatgaatgca tcatgctctt 120 

tggcccattt cgaacactca ggtatgtctg tactcttagt tcatctattc atcattgttt 180 

ctacagttcc ctcatgcttt aaaaaatata tggcttttat aatttatcca gctttttctt 240 

gtcattttaa taagagtatg tgtcttatac aactactaca ttcatcccag aagtagaagc 300 

aaactattat aatcccatta tttttattcc tactattctc ttttcagaat ttcttttaga 360 

tattccttgg atagttttat tcaatcctcc atggctttca gcttatctta tgttctatct 420 

tttggttcat attctgcatt ctggataatt cttcatcttc actttctagt ttgttgatat 480 

tccttttggt gactataagc tgctctttaa aatggtcaat aatgcctaag atgtttatta 540 

tcttgccctt tgcagaaaaa aattttcagc ttttgctctg gaatgatttt gcatctcttc 600 

caccaaactt ccagtgtatc aatggccaga aaataatcta tatgttaatt tgttaatttg 660 

atggttcatg gttcaaggct gtataattta aaagtttgaa gtcaaacaac acatgatggg 720 

ataatcctga tgttacagat tctcaaggga aaatatgttt ttgttttttc tnccaattgt 780 

tctartattt acaganaaac ttcttaatta tactgggttg gtnaataart atttttcttw 840 

actctttcaa tctangtcca rctatgcatc accccttcgc tgatgagcat taagaaaatc 900 

caaatttggc ccgggcgcgg tggctcacgc ttgtaatccc agcactttgg gaggccgagg 960 

cgggtggatc acgaggtcag gagatcgaga ccatcctggc taacacggtg aaaccccgtc 1020 

tctactaaaa atacaaaaaa aaattagctg ggcgtgatgg cgggcgcctg tagtcccagc 1080 

tactcgggag gctgcggcag gagaatggcg tgaacccggg aggcggagct tgcagtgagc 1140 

caagattgcg ccactgcact cccgcctggg ccacagagcg agactccgtc tcaaaaaaaa 1200 

aaaaaaaaaa aaaaaaactc ga 1222 



<210> 100 
<211> 367 
<212> DNA 
<213> Homo sapiens 



<400> 100 

cggcacgagt gtaaatgtca ccaccaaagg tttgcaccct gatcaaaaag agtatgaaaa 60 

gaataatacc acaacactta tggcctgtct tggaggcctt ctggggatta ttggtgtgat 120 

atgtcttatc agctgcctct ctccagaaat gaactgtgat ggtggacaca gctatgtgag 180 

gaattactta cagaaaccaa cctttgcatt aggtgagctt tatcctcctc tgataaatct 240 

ctgggaagca ggaaaagaaa aaagtacatc actgaaagta aaagcaactg ttataggttt 300 

accaacaaat atgtcctaaa aaccaccaag gaaacctact ccaaaaatga aaaaaaaaaa 360 

aaaaaaa 367 



<210> 101 
<211> 875 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc_f eature 

<222> (66) . . (66) 

<223> n equals a,t f g, or c 

<220> 

<221> misc_f eature 
<222> (872).. (872) 
<223> n equals a,t,g, or c 



<400> 101 

ggcacagcgc gaggctgggt cccggcccag gagaaggaag tcgctgaagg cagtggccat 60 
gctggncgtg gaaatgggag gcggttgcag rgggtctatg gggcccggtc ctggatactc 120 
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ggcaggaagc cgtgtctgca gaggctcctc cctgcctcag gtggccccgt tcaaccccag 180 

ccgtgcccat ctcctgccac cgcctgtcgg tgggggttta aattcggtgt ggctttctgg 240 

ggtgcagctc agcacccccc cttatgcaga ctgggagggg gtcgggcagt cccctcagcc 300 

acgaggaccc tggatgggtt ctagttcact tgggaccgtg gggcctggct gcgtactgag 360 

tgggtgcccc acagtcaagg -ccaacggggg ctccccctgc tctgagatgt tgggagaaag 420 

gcggcttctg gaaccttccg tgggacccgt aagtggctgt ccagaaaggc gggagggtgg 480 

gcacggggca cggggggcag ctggggtcgt cgttaagggt cacgcatccg tacagttgaa 540 

tttcctttct cttatcatgt tttacccacc ttgtcccttt tttccccaat tgtgcttttg 600 

catttttttc cttggcaaat gtaaactcag cctttcattc atgacgtgtg aaatttcagt 660 

ttctctggag tttgtcagac ggcgtgggaa ccacgcctga aactcaggta ataggaggaa 720 

aaaaaaaaaa cttaaaaaaa tttttaaaaa acataaaact actctctacc tctgctggsc 780 

cagcctgtct cgccctggcc gcggcagggt ggcctgtaac aatttcagtt ttcgcagaac 840 

attcaggtat taaaaggaaa aaaaaaaaaa anggg 875 

<210> 102 

<211> 1283 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<222> (1)..(D 

<223> n equals a,t,g, or c 

<400> 102 

ngggcgttcc atcgaggcct ttgatcgcag catcgacctg ctggtgtcgc gcctgcgcca 60 

gaagctgggg gatgacccca aggctccgca attgatcaag acggtacgcg gcgaaggcta 120 

cctgttcgac gcccgggata tcggttgatg cgcgcgccct tcaacacgct gttcgggcga 180 

ctgttcggcc tgttgctggt ggcgattgtg ctggcccatg tgctggcgtt cttctggttc 240 

caccactacg gcccgccgcc accaccccgc gcggccttcg tcgaacaacc agatggcagc 300 

ctcacgccct tgcgcaaagc gcctcgcccc tggttcggcg gcccggtggt gcccctgaca 360 

420 
480 



tttcaattta tctcgctgat catcgctgcc tggtacggcg ccaaactgct gagccggcca 
atccagcgcc tgagcgcagc ggccgagcgc ctgagcgtcg acctcgacag cccgcccctg 

gtggaaaccg gccctcgcga agcacgccaa gcggcctcga ccttcaacct gatgcaaaag 540 

cgcatccgcg aacaagtcag ccagcgcgca cgcatgctcg gcgcggtctc ccacgacctg 600 

cgcaccccgc tctcgcgcct caagttgcgc ctggaacaaa tcgaagaccc caagctgcaa 660 

ggccagatgc gccaggacct ggacgacatg atcggcatgc tcgatgccac cttgagctac 720 

ctgcacgaac agcgcaccag cgagacacgg cattggctcg atgtacaggc gttggtggaa 780 

tccctgagtg aaaacgccca ggaccaaggc cgcgacgtgc agtttgccgg cacctgtaca 840 

ccgttgcagg tacagccgat ggccctgcgt tcatgcctga acaatttgat cgataacgcc 900 

ctgcgctatg ccggcaccgc ccgggtggaa ctggccgaca gccgcggtgc gttggtaatc 960 

cgggtgatcg accacggccc gggaatcgcc gccgataagc gcgaagcggt gttcgagccg 1020 

ttctttcgcc tggaagggtc gcgcaaccgc aattccggag gggtcggttt ggggatgacc 1080 

attgccaggg aggccgtcga gcgactcggc ggccacctga gcctggaaga tacaccgggc 1140 

ggtgggttga cggcggtgat gtggttgccg agggtttaag cactcccatt tacctgacgc 1200 

gccgcgatcc aaatgtggga gctggcttgc ctgcgattgc gcagtgtcag tcgatgaagt 1260 

gttggctggc ccaccgctat cgc I 283 

<210> 103 

<211> 2777 

<212> DNA 

<213> Homo sapiens 

<400> 103 

ggcacgaggg gacatgtctg ggcacaagga aaggcaagca atggaggcag caagagccct 60 

tggcagcaag tttccatcac ctttgcctgc cagtgtgtga gaggcgcaga ggggcagtga 120 

gcaggtgaca tgcagcttcc agatacccac acactgcttt tctcccgccc agctcccacc 180 

ccagttaatt gagatgggat tgtttctctt tctggtttct tcctaagccc ctctctcata 240 

ttcctggtgt gcttatggcc tggcacacct tgtgaaacag aaacccaagc tcctcatttc 300 

ggagctggga tttcgattgg ctatctgcct ccctaaccaa gctgtccctt ccacctcatc 360 

cctagagtca ccctctggtc tcatcaacat ccagtgggca tttcagtggc ccaggatcct 420 
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tcaaattgca gatataaagc atcaggaccc cacacctggg atggaagctt ctaggaatta 480 

atgaagcccc agtagaggtg agggtaaacc taaaacgggc tggatagggc ctctcccaag 540 

gccctatgga aaggtgatgg gaaactgggg gctgaggcct catcctagga gacccctgga 600 

gggacccact taccctagat aggcagcgga ggccagaaac tggaaaacag ccactcattg 660 

tcggtgcatt accgtgagca ccacctgtag ggactctgtt ggcctccagc cgtcgtcaca 720 

cgttcctgac aaccacaaaa gttcatttga gggtgcccag tcagctgact ttgcttccac 780 

caggaatacc cacctggccc tggtccttct gctgagctac aggaggcatt cccagggtct 840 

tagcaaaaac aacccctcaa ataggcccag tgcctacaac tctagagagg tttcagatgg 900 

tattggagac ccagagaagt taactgactt tcccaaaagt cacccactgt aaatggcaga 960 

~ ~ ~ - ■ 102Q 

1080 



cagatctcaa acccacatct gagcctgagt ccagtgtttt ttctctagta tcatcattgt 
cccttaaatg tgtttgacac atcatagttt acaaatcacc ttcactcata ttctctcact 

actcatcagt catgaattca gccaatgaga agggctcaga gaggttaact aaccagccac 1140 

gctgtttaca tggggcatag actgcttcat gaacgcttga ctgcagcttt gccttcctca 1200 

tgccctcaaa aaggaaggag ctgaccaaag cttactatac catagctggg gtctgggacc 1260 

cccagccagg tctcacagat gatctgggaa tggcctccct gttgctctca ggggtccggc 1320 

agtcacacag aagagtcagg ttgaaatctt ggcaagactt tggtgtggct ttgggaactg 1380 

ggtttaacct cttggggact tcaccaagac agtggcaaag gacaccacct acagcttcca 1440 

gtgcctctct actctcccac ctgtgctcct ggggttgaat gagaccagaa gcagctggga 1500 

caagatttgg aaagataaag agagccagga gacaagacct tgagagaagc agaggtctgg 1560 

ctggctgctg ccctctggtg gtgacaatgg tgacactgta aacccctctg tcaaggtgac 1620 

actctcccct gactattcag gagggagaag caatcgcccc aggacagaga cggggacatc 1680 

ccaggagcag ggtacaggct ctagcaatat ccatcttgcg gtactccctc cctcacaaca 1740 

accagaccac acatgtgtta aatccttctg cagggatgga atgcggctct cagttttttc 1800 

caagaacttc taatctagga attaggagag gtggtcaaag ctgaatgaag cagtgggcaa 1860 

agagagggtg agggatggga gagaagacag gtcaaggagg aggtgggaga gaaggggagg 1920 

gttgcatgag ggacaaggaa atggcatggg ttggagctgt ccccagtccc tatctggagg 1980 

gacttccaac cttccagatt cccagctgat atcacatgtc caacctcagc caggcgattt 2040 

ataagagaaa ggtcagggat gccactcccc ttgtaaaagc aaacatgcag catctggaga 2100 

agcaaggggt agatacaaag attccaaggg gtcaccaaca gctacccaga gaccagcttt 2160 

catcctatag agaagggtct cattactttg cccttccttc cttccttcct ctctccttcc 2220 

ttccttcctt ccttccttcc ttccttcctt cctccttcct tccttccttc cttccttttt 2280 

tctattctat tgatcattaa ttatggtcaa aacttctcat tttttcagcc aggcagggtg 2340 

gcttaagcct gtaatcccaa cactttggga ggcgaggcag gcagatcact taagtctagg 2400 

agtttgagac cagactgggt gacatggcaa aaccctgtct ctttaaaaac aaaaattaag 2460 

gccgggcgtg gtggctcatg cctgtaatcc cagcactttg ggaggccgag gcaggcgaat 2520 

cacgaggtca gaagatcgag accatcctgg ctaacatggt gaaaccctgt ctctactaaa 2580 

aatacaaaaa attagctggg tgtggtggcg ggcgcctgta gtcccagcta ctcgggaggc 2640 

tgaggcagga gaatggcgtg aacccgggag gcggaacttg cagtgagccg agattgcgcc 2700 

attgcattcc agcctgggcg acagcgagac tccgtctcaa aaaaaaaaaa aaaaaaaaaa 2760 

aaaaaaaaaa aaaaaaa 2777 

<210> 104 
<211> 710 
<212> DNA 
<213> Homo sapiens 

<400> 104 

ggcacgagct gggcctccag gttcttcacc tgtcacatga tcattttaca tattgtggtc 60 

tgtttattta ccatcagcat catagaagag caaaaagaag aaatactgtg ctccactaaa 120 

agccaggctg agaaaacagt tactcacatt gagcagtgag tgaccactag gtgggcattt 180 

gttcatagct gcatggagaa caagtgccca tatacatctt tctgctgatg cagcctctaa 240 

attttgaatg catcagtttt ttaaactgca ttgagcaata ttccgtgggt gtgatccata 300 

atagcgtaac tatttacgcc tgtgacagag aggaaaactg tatggatatc agatatcttt 360 

aagagctttt taatctttaa tcaagttagt acttcttaag gatgattaag gccaggcagt 420 

ggctcacacc tgtaatccca gcattttggg aggccaagat gggtggatcc cttaaggtca 480 

agagttcaag gccatcctgg ccaacatggt gaaaccccat ctctactaaa aatacaaaaa 540 

ttagctgggg tgtggtggca ggcgcctgta accccagcta ctcaagaggc tgagacaaga 600 

gaatcgcttg aagccaggag ttggagattg cagtgagcca agatcatgcc acttcactcc 660 

agcctggaca gcagagtggg acttcttctt aaaaaaaaaa aaaaaaaaaa 710 

<210> 105 
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60 



<211> 1540 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc__feature 
<222> (651) . . (651) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1124) . . (1124) 
<223> n equals a,t,g, or c 

<400> 105 

agaattcggc acgagggcat attactttcc taggactgcc acaacaaact attaccaact 

agcggcttaa aacaacaaga gcttattcct cacagttctg gaggccagaa gtccaaaacc 120 

aaggtgtcag gaaggtcatg ctctctccaa agtctccaag gatgctcctt ccttgcctcc 180 

tccagcctct ggtcgtggcc aacatcccga gggttccttg gcttgcagat gaatcactta 240 

atcccacccc catcatcaca tggcagtccc cctgtgtagc tcagctctgt ccaaatttcc 300 

cctttcctac aaggacatta gtcactggat tatgacacag ctcatcttaa ctggattata 360 

tctgcaaaga ccctgttata tctgcaaaga cgagttaaca ttcacatgtt ccaggggaga 420 

tatgaatttt aaggggacag tattggaccc agtataggag ggcaggcagc agcgagggag 480 

ccagggaggg ctggcctgac ttgagcctgt ttgaaaagca tcatcctcct accaagactg 540 

ggggctgctg gttctgacaa ggtttgcagg atcagctggg atgatgggtt scamccaytc 600 

cttcgagyta cgttggaccc ctgggcccac ttacagcaag gagcttgccc ntycgtgtag 660 

ctctycgtca gtgtgggaaa atctgartga gccagagaag ggtgagattc cccctgcaga 720 

gcaggcagta ctgagcaaat ccaggatcca gaactccagt tctaatcctg gctcttgcct 780 

gctttcctgt gtgaccctgg ggaagtggtt ttccctctct gagactctcc ttccccatgt 840 

gagtcacaag ggctgggcct agctgacccc caaggccctt acatgagtgg atagttgcat 900 

tttaaacctg gtgctcccca ggataaggga gtcaacccca aggagactgg ggtttctcct 960 

gagcctggcc cctggggatg agcactcact gtggaaaaag ctggccactt cttagccctt 1020 

gtcatgggca gaaaacatgc ccctccagcc ccaccagcac caacacacag ccaagctcac 1080 

tgtttcattt ttagagagaa atcagggctt tcggtgcagc tgantgacac agacaagggg 1140 

cggggggaca tgaaagggag cgggcaagga cggaaattac acttctccta gcaacctggt 1200 

tctgcagctc ctaggcctgg ggccgcgtga tacatgccat tcccaattaa cgggatgtta 1260 

aatatacccc ggctcagcct gccccatgct gagccccgcc tggggcagtg cagggagcca 1320 

tgtgatggtg tagagcactc tgcaacaccc catattcatg ttcccactcc tagggccccg 1380 

ctcggtcccc aggaggccag agcggtcctg ccctctgcct gagcatggct cagctccagc 1440 

ctccacttgc cctcccctat gctggccagc tcgggggtct gcaggcagcc tgtggggcag 1500 

ggccagttgg ccaaactctc caagccagaa gcccctcgag 1540 

<210> 106 

<211> 1428 

<212> DNA 

<213> Homo sapiens 

<400> 106 

agcagggttt gagcctcctg gagacattga atttgaggat tacactcagc caatgaagcg 60 

cactgtgtca gataacagcc tttcaaattc cagaggagaa ggcaaaccag acctcaaatt 120 

tggtggcaaa tccaaaggaa agttatggcc gttcatcaaa aaaaataagg tactgatggt 180 

tggcgtgaaa tgagttttct aaggtgtgga gattttgact tgatctttta gtcttagaaa 240 

aactaagatc ctaaacctgt agtttcagaa tgcaaaagaa gaagctagtg tgctacctta 300 

tgttgagaca gtatttcttt ttggtggtgg tatctttgcc atggccctgt gtcttatttc 360 

agatgcatta tcctcgtacc gtgactccca cactaacaga gtactgacct ctccaccgtt 420 

tcgcctcatg cctttccctc cttcctctcc tagactgctg gttaccttgg ctgggagaga 480 

ggatgtagtg ggacattcct gtaacacttt atccgcacat ctactggaaa tcgttaccat 540 

gttaataact tggttttgaa ttcatgttaa catgtgtacc catgaacatt tttcattttc 600 

ttttcatagt gcgatacata ggtgcatgac agcattaacc tggggacgta gaatatgatc 660 

aaggcagcat tactgcttta actttagaat gacttactat ttattaattt aaacagactg 720 

ctgtttccac aaccttagca ttgaaggtct ttcattttct cccatcaagc tatgttagtt 780 
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taggtaatgt agaaatattt accctctggc ttaagctggt ttagagtaac taactagagc 840 

tatagtttgc atgggaaagt ctgcacgagc ttcttgtcag atatttcttg ctcttctgtc 900 

gcattactta ctaaacctcc caactctcat catattcttc atttaaccac ctcctacatg 960 

ttttcttttg gaccatggcc taaaatttaa ttgtttgtgt tttacttgcg ttggatttca 1020 

aatattattt gatgcttatt tttgttttgt gtcttcttgt ttctgatttt tactctgtca 1080 

cggctccatc tcttacatgt agcttatgtc ccttttaaca tccccccatc agcctccccc 1140 

tccccctcct gcctctgcct caccctctgc tgttcccaac ggcccccagt ctcccaagca 1200 

gcaaaaggaa cccctctccc accgcttcaa cgagttcatg acctccaaac ccaaaatcca 1260 

ctgcttcagg agcctaaagc gtggggtaag ttctgctccg gaatcctgtc tctctggcgt 1320 

gctttggttg catgtttggt tctgcataac taattttgtt tgtgaatgaa tccattgtgt 1380 

tttcccataa catataaaaa agttaaaaaa aaaaaaaaaa aactcgag 1428 

<210> 107 
<211> 3061 
<212> DNA 

<213> Homo sapiens 

<220> / 
<221> misc_f eature 
<222> (2755) (2755) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (2849) .. (2849) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (2919) . . (2919) 
<223> n equals a,t,g, or c 

<220> 

<221> mi sc_f eature 
<222> (2983) (2983) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (2987) . . (2987) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (2998) . . (2998) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (3027) .. (3027) 
<223> n equals a,t,g, or c 

<400> 107 

gtgtgggggc caccttcggt ggcggccgct ctagaactag tggatccccc gggctgcagg 60 

gaattcggca cgagcaacat tgaagaccgg gacgagcttg cctaccacat cagcatcatg 120 

ttctatataa taggaggtgt ggccactctc ctcctcatcc ttgtcatcat tgtgttcaag 180 

gagaaaccta aatatccccc cagcagggcc caatccctga gctatgcctt gacctctcct 240 

gatgcctcat acttaggttc catcgcccgg ctcttcaaaa atctcaactt tgtgctgctt 300 

gtcatcacct atggtctgaa tgctggtgct ttttatgcct tgtccactct tctgaatcgc 360 

atggtgatct ggcactaccc gggggaagaa gtgaatgctg gaagaattgg cctgacgatc 420 

gtcattgcag gaatgcttgg ggctgtgatc tcaggaatct ggctggatag gtccaaaacc 480 
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tacaaagaga caaccctggt agtctatatc atgacactgg tgggcatggt ggtgtacacg 540 

tttaccttga acctgggaca cctgtgggta gtgttcatca ctgctggcac aatgggcttc 600 

tttatgactg gctatctccc actgggattt gagtttgctg tggagctcac gtacccagaa 660 

tcagaaggca tctcctccgg cctcctcaac atatctgcac aggtatttgg gatcatcttt 720 

accatctccc agggccagat tattgacaac tatggaacca agcctgggaa catcttcctg 780 

tgtgtgttcc ttactcttgg agcagccctc actgcattca ttaaggcaga tctccggaga 840 

cagaaagcaa acaaagaaac tcttgagaac aaactccaag aggaggagga ggagagcaac 900 

accagcaaag tgcccactgc tgtgtcagag gatcatctct gagaggaagg tggtgacaac 960 

tcagggaaca cgaacacccc accttttcct tcagcacagc tctcaccgcc agcacaaagg 1020 

gcttcgctag agatgttttt ggagggaatc agtgggacta tttgtggcat ggatggccta 1080 

ttcctcctag aacccacgta agagcttgga tgatttagtt ggagaaaatt gcacctatca 1140 

ccaaatgcaa atttgattcc cacctccacc cccttttagg ttatgggagt tggtgttggg 1200 

acagggtggc agagaatatt ggagtcaatc ctagcttggt ctcttgcctt ccctcttttc 1260 

ctccatccat cgtggacaat gcctgcaaaa ttttcacagg aagaaagcct attcaggata 1320 

ttaacttgaa atttccagtg tcctaagagc ctctcatgaa gcccagttct aataagtggc 1380 

aagctgctct gccggggtca tctcctgggt catcggactg attgctcaag ttctgcagga 1440 

gaggaagcac cattagaaca actccatcag aacagctcca ccgggacttg tgggcctaaa 1500 

ttttcctggc ctaacgggtc tgtctccaaa ccctctttcc taagagctga gcaaaccaac 1560 

cataataaac ttgacaaaag actttgttgt ggccatgaca gagataccga ctcaggaggg 1620 

ctacctacct aggtgtgatc atgctggggg ctaccttctg agtatatttg tgaaagcaca 1680 

tatttgggaa ctctggtagc ttgagttggg aatgggaagg ttctttttta cagaagtact 1740 

tccccaggga cttctgtgtg tcacagtcac ctctgatgcc tttatcttga tgttgcattg 1800 

ggaatctcag ccatcagccc aagtgcttgt tttattccaa ggcagggtaa tccccgtcaa 1860 

cttactctaa cctttgctga aaactaatct tgattcattc tactctgaaa atccaaaggt 1920 



gcttctgaga gataagaggg aaggggtaga aggaaaggtg ccccttgaaa tgggaattga 1980 

gcctgttaga attaaaagct tatctcacct ctgctgggga cagtatttgc accaccaacc 2040 

cctctcctca cctgctttga gcgataatct ttatcagata ttctaaactt aaagggattc 2100 

cctttaaacc aactcaagct gatctttcct atctagcctg ctgtttggct gtactcatgg 2160 



tOl-l.taao^V B a^(.vuuyv.L. - - w - - _ _ _ _ 

gctttggtaa tatctcctaa aaatgaggtt ttggtaattt ttcctatgca ttgggcaact 2220 

gtgatcgtga ccactgtgct gtcttgctcc agccactgcc ctggcctcag catatcaggg 2280 

cagcctgtgc tggctgcaat actgtggtgc ttgggccact gcctgagagg agccaggttt 2340 

gtgtgtgtct gcatgtgtgt gtgtgtgtgt ttgtacagat tcaagcaatg gatgcaagga 2400 

acatgctgta tgtaatagaa gaaagaagtc cacgttttcg gcagaagtag tgagtcagtg 2460 

tggaagagag gtgagggtgt gctttacttt ttgataaaga gaaagatgtt tactcataaa 2520 

cccttcaaaa ggtattaaca aaatgtttac caaacctatt gctttatttt aaaaacataa 2580 

tttgtgtttt ctatttgtaa gatctgacat ttcgaggcaa taaaaacttc tcagaaaaaa 2640 

aaaaaaaaaa aaaaactcga gggggggccc ggtacccaat tcgccctata gtgagtcgta 2700 

ttacaattca ctggccgtcg ttttacaacg tcgtgactgg gaaaaccctg gcgtnaccca 2760 

acttaatcgc cttgcagcac atcccccttt cgccagctgg cgtaatagcg aagaggcccg 2820 

caccgatcgc ccttcccaac agttgcgcng cctgaatggg cgaatggcaa attgtaagcg 2880 

ttaatatttt ggttaaaatt cgcgttaaat ttttgtttna atcagctcat tttttaacca 2940 

ataggccgaa atcggcaaaa tcccttatta atcaaaagaa tanaccnaaa tagggttnaa 3000 

tgttgttcca tttggaacaa gagtccncta ttaaagacgt ggactccacg tcaaagggcg 3060 

3061 

a 

<210> 108 

<211> 1691 

<212> DNA 

<213> Homo sapiens 

<400> 108 

cccacgcgtc cgcgcacctc cagctcgggc cgatgtggaa gctttggaga gctgaagagg 60 

gcgcggcggc gctcggcggc gcgctcttcc tgctgctctt cgcgctaggg gtccgccagc 120 

tgctgaagca gaggcggccg atgggcttcc ccccggggcc gccggggctg ccatttatcg 180 

gcaacatcta ttccctggca gcctcatccg agcttcccca tgtctacatg agaaagcaga 240 

gccaggtgta cggagaggta cagccccgac gggccccggg cagggagggc cgccaggctg 300 

gcccgggctg gccagggcct tcctggttgg acttatggcc gcccctgggc cgactagtcg 360 

ggacctctcc gtgtgccggc tgccctttga gggacacccg cttcccgggt ctggaaggga 420 

gaagtcctcg acgccgtgcc cccttgcagg gggagccccg cccctgccgg tgacccactc 480 

cgggccgagg ctccgaggcg atccagtcct gattttcccg ctaccgctcg agctcttgct 540 

cctgcgcctg cgccgtttgg ctcgccagcc gcgccgccac ttcaggtcca gggtggacgc 600 
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atgccctcag 
gcttgtcgga 
ctgcagtcga 
gcccctgact 
taaaatccgc 
cggcacctta 
tgactcattt 
cggaggggaa 
tgtgtgtggg 
ctcacctgtt 
gtgaagaagg 
atctcattat 
gcaactgtgg 
tggtctaggt 
ggcgggcgga 
tctctactaa 
ctattcggga 
ccgagatcgc 
aaaaaaaaaa 



gtgcgggcgt 
aaatcaaggc 
cgaacgactg 
gagaagcggg 
tgcgggggtc 
gcagatactt 
aaaactcata 
agcagcacgg 
tgtcccgacg 
ttgttttgaa 
cagatacagc 
cggccacagg 
tatttcaggt 
gcccgggcgc 
tcacgaaatc 
aagaatacaa 
ggctggggca 
gccactgcac 
a 



cttgcgagtc 
gttctgagtt 
gtgtaggcgt 
ccctgggaaa 
ctacagcgca 
aaaaggcgcc 
accagccggt 
aaatgccctg 
tccggagggg 
ttacacttat 
cttttaagga 
ctgtggtcag 
ttgaccttaa 
ggtggctcac 
aggagatcga 
aaaattggcc 
ggagagtggc 
tccagcctgg 



ggcctcgcag 
ctagatggtt 
ttgctgtgag 
cgattgtgaa 
gatggtaatg 
ttctgtgtgc 
gaggtcggta 
tgactggcag 
gcaggagttt 
ttatatgcaa 
gttggcagat 
tgttttgaag 
atccttactt 
gcctataatc 
gaccgtcgtg 
gggcgtggtg 
gtgaacccgg 
gcaacagagc 



ctctgtggaa 
aatagcaggt 
aatggagaat 
cgegtgaatg 
ccgttctgac 
cactgtcact 
cttcgctcct 
cggaaaaggc 
ccacgggtcc 
ctacaggcct 
gagtgggaga 
gaaaagtaca 
aaaccagttt 
ccagcacttt 
gctaacacgg 
gcgggcacct 
gaggcggagc 
cagactccgt 



gctgcacgcg 
tcttcggtgt 
gcaggggaac 
aattgatgac 
tggctgggaa 
gccaacttgg 
cctcattctg 
gaccaccgct 
tgggacagag 
gacgctagcg 
gagaaaacta 
gggatgtttg 
ttacaaggat 
gggaggccga 
tgaaacccca 
gtggtcccag 
tttcagtgag 
ctcaaaaaaa 



660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1691 



<210> 109 

<211> 1421 

<212> DNA 

<213> Homo sapiens 



<400> 109 

ggcagaggga 

gccctcagtt 

gttcaccggt 

gggcctaaga 

cggtccttct 

ctccgctacc 

gtgcggggct 

ctggtgtact 

cttcggaaaa 

ctggagtgcg 

cgctggcttg 

ctctggttca 

aggcacagcc 

agcggtcaaa 

ggggagctcc 

cccccacccc 
ctgctgcact 
gctggtgttg 
arggagcggc 
cctttctacg 
cacgtccctg 
aaaatctact 
ggcagggagc 
aaaaaaaaaa 



gcggagagcg 
gctaagggct 
tcttcaagtc 
ccggaagcag 
gtgggtctgt 
aggagtacgt 
tcagttacct 
ctgcctctaa 
agttgcctgt 
tggaggtgtt 
tcatcgccct 
aggctggcct 
cccggatggt 
ccgggtggtg 
ccagcagcgg 
cctggggctt 
tgctcagcct 
tggacgtgac 
gggagctgcg 
accgcttctc 
gcgttggcct 
tctacagttg 
ccctcttccc 
aaaaaaaaaa 



tgctaaccaa 
acccgagtgg 
ctcagccttc 
gaaggagggc 
cggtgccgag 
gactcgtcac 
gctggcaggt 
cctgcttgtg 
gtcgctgtcc 
catggagatg 
catccagctg 
ccagacttca 
gaccacagcc 
cgaaccctcc 
gagggacggc 
gcaggagacc 
gggcctktgg 
cagcctgagc 
gcgccggamc 
cgaggccagg 
ggtcacaagg 
gggctgacag 
taataaaact 
aaaaaaaaaa 



tgacttgagg 
gaagcggttc 
tggcccgmgg 
gcaggaagca 
ggcaggatgg 
ccggccgcca 
cgattcgccg 
ctgctcaatg 
cagcagaagc 
ggagctgcca 
gccaaggctg 
ccccctatcg 
ywggyaacca 
agaacacgcc 
agcagcagca 
atcgcagagt 
ggtcarargt 
ctcctgagtg 
atcctgctgc 
atcctcttcc 
ccgctcatgg 
actcccggaa 
gactccggca 
aaagggcggc 



gagtaggggg 
aagagatggg 
aagttaagca 
gggcgccgca 
agaagctgcg 
cggcccagct 
attcgcacga 
acgggatcct 
tgctgacatg 
aggtgtgggg 
tactgcggat 
ttccactgga 
tgagcagtcc 
gtccctgcac 
tcacgaggag 
ttttgtacat 
cgtggaaacc 
acagaaaggg 
tctactacct 
tgctccagtt 
attacttgcc 
ggagggtgtg 
gcaaaaaaaa 
c 



ccgggtttgg 
gtgaagggtg 
accaagaggc 
gcctgtcgta 
gctcctgggc 
ggagacagca 
gctgtcagag 
acggaaggag 
gctgagcgtg 
tgaagtgggc 
gctcctgctg 
cagagagacc 
tacgtgggga 
tccaggcact 
ctgagtgcga 
tgcccggccg 
ctggctcttg 
cctgacccgg 
gctgcgctct 
gctggccgac 
cacctggcag 
gggaggggtg 
aaaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1421 



<210> 110 

<211> 1489 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_f eature 

<222> (7). .(7) 

<223> n equals a, t,g, or c 
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<220> 

<221> misc_feature 
<222> (345).. (345) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (549) . . (549) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1408) (1408) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1477) . . (1477) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 

<222> (1488) (1488) 

<223> n equals a,t,g, or c 

<400> 110 



acaccccctc 


gggtaaactg 


60 


tcttatactt 


cactgtaccc 


120 


cgtttgcttc 


ctccacgctg 


180 


caatcattgg 


ttacaccctg 


240 


ctgggaccag cgtgcctgac 


300 


acatngctgt 


gtcaaactcc 


360 


tcccctgggc 


tctgcagacc 


420 


gggggctgat 


ctactccgta 


480 


tccacctgaa 


caagtggcag 


540 


gtgtgttcct 


gtgcttctcc 


600 


ccatgtgcgg 


ggaccactga 


660 


tgcaatacga 


racccggccg 


720 


tctcctgtgc 


tgtcctcagg 


780 


catcctcgct 


cccccacctc 


840 


tkaagacatc 


caacatccac 


900 


ctagaaaaac 


ccggctgcta 


960 


cttttttaag 


ttatttgatg 


1020 


tagagaggag 


ggggcccgtt 


1080 


gatgcctagg 


ttactgggtt 


1140 


ccttttcttc 


cagagatcaa 


1200 


tcaattaccc 


aaaggctgca 


1260 


gtatgcatgg 


atgtagtgct 


1320 


catgacattt 


tatagccaag 


1380 


gggggcacaa ggttttggag 


1440 


ctcactang 




1489 



<210> 111 
<211> 4463 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_feature 
<222> (3308) . . (3308) 
<223> n equals a,t,g, or c 
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<220> 

<221> misc_feature 
<222> (3469) . . (3469) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (4119) . . (4119) 
<223> n equals a,t,g, or c 

<400> 111 

cagcaatgaa atcctgcttt cttttcctca gaactactat attcagtggc taaatggctc 60 

cctgattcat ggtttgtgga atcttgcttc ccttttttcc aacctttgyt tatttgtatt 120 

gatgcccttt gcctttttct ttctggaatc agaaggcttt gctggcctga aaaagggaat 180 

ccgagcccgc attttagaga ctttggtcat gcttcttctt cttgcgttac tcattcttgg 240 

gatagtgtgg gtagcttcag cactcattga caacgatgcc gcaagcatgg aatctttata 300 

tgatctctgg gagttctatc taccctattt atattcctgt atatcattga tgggatgttt 360 

gttacttctc ttgtgtacac cagttggcct ttctcgtatg ttcacagtga tgggtcagtt 420 

gctagtgaag ccaacaattc ttgaagacct ggatgaacaa atttatatca ttaccttaga 480 

ggaagaagca ctccagagac gactaaatgg gctgtcttca tcggtggaat acaacataat 540 

ggagttggaa caagaacttg aaaatgtaaa gactcttaag acaaaattag atccttggag 600 

ttctttttct gtgcttcagt ctcctgtctg gcactttgct gcacagactc cagctgacat 660 

agtctcccca gattcccatt tcatgctctc aactcaaggg atgagctggg ctcagcttgt 720 

gttcctcctt cctgcatcac ggcctggaaa ctctcaagac aagaggcgaa aaaaggcttc 780 

agcatgggaa agaaatttgg tgtatcccgc tgttatggtt ctccttctta ttgagacatc 840 

catctcggtc ctcttggtgg cttgtaatat tctttgccta ttggttgatg aaacagcaat 900 

gccaaaagga acaagggggc ctggaatagg aaatgcctct ctttctacgt ttggttttgt 960 

gggagctgcg cttgaaatca ttttgatttt ctatcttatg gtgtcctctg ttgtcggctt 1020 

ctatagcctt cgattttttg gaaactttac tcccaagaaa gatgacacaa ctatgacaaa 1080 

gatcattgga aattgtgtgt ccatcttggt tttgagctct gctctgcctg tgatgtcgag 1140 

aacactgggg cttcataaac ttcacttacc aaatacttca agggattcag aaacagccaa 1200 

gccttctgta aatgggcatc agaaagcact gtgagacgca cagacggcgt cttctgccac 1260 

caagagaccg agaactccag attcacgaca ttcctgtccc atgtagaagc atttccattc 1320 

awccgtggsc cctcttcaga acctagacct atcagtgcca tttttttttc ataatctacg 1380 

aagaacttgg ctatggctga tcttttttaa atttaacttt ctgatggacc ctgtagtttc 1440 

cagttaagtg cagattcctt acagacatat agaacagcgc attcttctgt agacatttgc 1500 

tcatgttggt aaatacaatc acccatatga aaaaattgtt ttcacctgat atgaaaatgt 1560 

tagaaaaggc aaactccggg acttctaaag atttacttaa atcccattat gtactttatt 1620 

cagaatgtag aagctgactt gaaaggcatc cttggtacta agtgaagctt attcagaaaa 1680 

tgcatttttc aaatgcaatg gcaactgctt gtagatatca tttttgcagt gtatgttgga 1740 

gctgtaatgg ttgcaattat gtttcttatt tccttaaaag caaaaagcgt agtttctgat 1800 

ttatgttata gaatgatact gattagactt tgagccaagg ggaaaatact aaattctttt 1860 

aaacctggag ccttagagag ccacaggaat atcttctgtt gtacagtcta ataagctgtg 1920 

gtaggaagta tcatgtaatc acagtttaat gacagtttat gtatatatat aattcagtat 1980 

tccctctgat aacatagttg ccagtgttta atacacttgt aacttggatt tttaccttat 2040 

aggctatatg tatactcagt tttttaaagc atttttttca gagatcactt aattccccat 2100 

gcttctgcaa tgcatataaa aactataaat gccgagtggt agaaactcct ctttcttcat 2160 

agtcctcagg ctttggttac atttgcatat gccatttgaa gcctccagct tttaccagtt 2220 

taacatccaa agttcacagc atcagcattc atggtgtaag aacagttttg cagtataaca 2280 

cgatctgata atcattcagt tattaaattg taaataatta ttgggatggt ttcttggctt 2340 

taagtccact gaataaaaac tatgaaattg cactctgtgt caaccatcca ctaggataga 2400 

ataccgaaat ctgtgcatgc aaaaatagga gatgggccca tttgcacaca attcgtagtt 2460 

atgcagtctg ctatataaat atgttcacat gcactgtgtg tatgaaaata gatggtctgt 2520 

gttcagacaa aagtaaaaca tttttttcaa attgttacat ttaaaggttt tctgggagaa 2580 

atttatgaaa cgcaggctgt gtctatttga catcagaaat ttccacttta aaccaaaata 2640 

ataagaaact ttaatctgta tatttacaac ctttgttgag tacacttccc ccttatttat 2700 

acgtctgcat ttccttccga gcttcacatc tttctaaaat gcagcttggt tttaaaataa 2760 

aagaacattc attttgtgat tctaaacaag cttcagtaaa taccaccagt atagtactgg 2820 

tgaatttctc agcataaaat cgacatacct aaaaagttaa taaaattcag ctcttttcca 2880 

atttcattgt tatgcctatt gaagtattaa ttgccaggtt tgatttttag tgaagcttgg 2940 
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agtccatact ttgagcagac caagtgaagg gaagaacaga aagaaactca ggagtagagt 3000 

aatatcactt ctgcacttac accactttca ggcacatcca aagagttcct agatacttgg 3060 

aaaatgtctg aaaattttta agtaaaatac taaacttttc agtgtttagc tcaacttttt 3120 

gttcatttgg aagtttctct ccatccgagg acttaagcca gttttggatt tgtaagccct 3180 

gagtacaata cacttcctgg aggcatcctc actgctgttg aagcaaagga tatgcatggg 3240 

gtggaaggac ggcttcgaac ctgggactca tatgccttga gaacaaatag attgttacag 3300 

ccttgggntg ctgcgtaatc acggttcctc gaggctcttc ctgagcacat gcccaagcat 3360 

ctgcctctgg agagactgac tccaaatgca ggtgcttcca ttggagctag gtcggaggct 3420 

gctttatatg acgaactccc agaaatggat gcccagaata cggaggccna aacgttctga 3480 

gcycctggta aggacagtcg ctctgggggt cctcatttta cctgcagttc ctgcacgccc 3540 

agtgaaagag aggagataga ccctggaagg cagagctgca gatgctcatc atcaggtcaa 3600 

ttctggagct acagttttgt ttctgactgg atagggatgc accagtgact gtcacatcaa 3660 

gcagtccttt tattctctct cctttagtat cgattttaaa gggcattagg cactatggtt 3720 

ccagagtttc ttggggaaaa cttgcagatt cttattaatt ggttctgcaa tacttaaata 3780 

aattatttta caattataag ttttcagatt ataacatttg tattaatttt tactgatttt 3840 

ccaagatact tcttagattt actatttacg tagctttatg tacattctct gtaaaaatag 3900 

acctctaaat atgaggcttt acatgaaatt tgtacacaca tacacactaa tgttagctcc 3960 

ttaaattgct gcactaaggt gctggttagt agagatggac ggagcctctc gcgttttgct 4020 

ctcagatgtg ttaaaggcgc acgtgtacct gctctcagcg gcagtgcggc ctccccatct 4080 

gctgggtgcc catggccctc cctgcagcct cagtgatgna cctcgtctgc cmrgggacac 4140 

aggttttcat catttacagg stcttatgtg ctagttttgt tggtagcacg ttatttaatg 4200 

cataaaggca gaattcttac aagttttttt ttttaatgtg aacatagatg cagcaccgac 4260 

tttttaaact tgaaaaaact ggtataatgt taacttttaa aaataacatt tggacacact 4320 

agtaattgat ttttgtttac agattgtttt gtttacaaat tgttagtctt tgtttctatg 4380 

agatactttt agtgtgactt tttaaatgtc ttagaaatta aaagttgtac aaaaagtgat 4440 



ttcaaaaaaa aaaaaaaaaa aaa 4463 

<210> 112 

<211> 1477 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<222> (7) . . (7) 

<223> n equals a,t,g, or c 

<400> 112 

tgcaggnacc ggtccggaat tcccgggatc aaacagtact gttgcacgtc gaattaagga 60 

tctagctgct gacattgaag aagagcttgt ttgtagactg aaaatttgcg atgggttttc 120 

actgcaacta gatgaatcag ctgatgtttc aggacttgct gtgctgcttg tgtttgttcg 180 

ttataggttt aataagtcta ttgaggaaga cctactcctg tgtgaatctt tgcaaagtaa 240 

tgctaccggt gaagaaatat tcaactgtat caacagtttt atgcagaaac atgaaattga 300 

atgggaaaaa tgtgttgatg tttgtagtga tgcttctagg gcagtggatg ggaaaattgc 360 

cgaagctgtc accttaataa aatatgtggc tcccgaaagc accagtagtc actgcctatt 420 

atacagacat gcactggcag ttaaaataat gcctacatct ctaaaaaatg tgctagacca 480 

ggcagtacaa atcatcaatt atattaaagc tcgaccacat caatccagac tattaaaaat 540 

tttatgtgag gaaatgggtg ctcagcacac agcacttctt ctaaatacag aggtgaggtg 600 

gctttctcga ggtaaagttc ttgtaagact ttttgaactt cgtcgtgaac ttttggtttt 660 

catggattct gcttttcgac tatctgattg tttaacaaat tcatcttggc tgctaagact 720 

tgcatatctt gcagatattt ttactaaatt aaatgaagtt aatttgtcaa tgcaaggaaa 780 

aaatgtgacc gtttttacag tatttgataa aatgtcgtca ttgttaagaa aattggaatt 840 

ttgggcctca tctgtagaag aagaaaactt tgattgtttt cctacactca gtgatttttt 900 

gactgaaatt aattctacag ttgataaaga tatttgcagt gccattgtgc agcacctaag 960 

gggtttgcgc gctactctgt taaaatactt tcctgtaaca aatgacaata atgcttgggt 1020 

tagaaatcca tttacagtta ctgttaaacc agcttcatta gtagcacggg actatgagag 1080 

cctgattgat ttaacatctg attctcaagt gaagcaaaat tttagtgaac tttcactaaa 1140 

tgatttttgg agtagcctaa ttcaggaata cccaagcatt gcaaggcgtg cagtgcgtgt 1200 

acttcttcct tttgctacaa tgcacctgtg tgaaacgggg ttttcatatt acgctgcaac 1260 

aaaaacaaaa tataggaaaa gacttgatgc tgcacctcat atgcgaatcc gacttagcaa 1320 

tattacacct aatattaagc ggatatgtga taaaaagaca caaaaacact gttctcatta 1380 
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aaattggagg agtttgcatg tctcatgata accaaatgta agatgaaaat aaaagatgat 1440 
ttacttcaaa aaaaaaaaaa aaaaaaaggg cggccgc 1477 

<210> 113 

<211> 1984 

<212> DNA 

<213> Homo sapiens 

<400> 113 

ccacgcgtcc gcttgaatct atatttctaa ccacagtgac ttcagtaaaa ataccgtata 60 

atgaacattt cagcttcttc ttacttactc gagagtttat tgcaaatctt aaggatttta 120 

ttataaagat ttttttttta gtttggtagc acattttgta ccaaaaatgt caaacactgt 180 

gctgtaagaa tatccatgtt tgtagaaatg tccacttttc agataatata atgcctacca 240 

ttatactaac agaatcatat ggtagttgat ttattttttt atttattatg tatatttttg 300 

gtattgtggg ttcttgaggc aatgataaaa cacttaatgt attctgacat gagtgctcta 360 

atagcctcct tctcctcatt tttaaactgc atacattact ttcaaaatag gtatagatat 420 

tctgtcccgc cttttgagct attagcctgt tcctgtttcc ctttgtcacc taagcaaggc 480 

tttttctgag aaggtagtga atggtttcaa atgttgcata ctataagaat aatcattggg 540 

taactgttgt ttagaccaac acttagaaat actatatttg tgccttttca tttttaattt 600 

taatgtgtgt tgatatttgg agcacaaata atgaaggtgc cataatatgg cttgccaatg 660 

ttacctcctt gaatagtcat gtgtcattgt cttgaattgg taattggaga accttgcatg 720 

aaatatgtga tcgtgtgtgt gtgtgtgtat gcgcgtgtgt gtctgtgtgt ttgtgtacat 780 

acctgtattt gcttggggct tgtgtgtggt atgttacaaa gagtgaattt ctggaaatag 840 

aaatcagtta aatgttgaaa gttcaggtta gcagaaatat ttcatttaaa tatgctttac 900 

tttggaggac aattgattaa cagaggaaat gataattttc aaaaatgtga tcaatttact 960 

gcatgatgaa atgtgaaaac agtgcctttt taggacatca attatgataa aattgtttta 1020 

aaatattaac aaagatctca aaaagttgtc atgaacatta ttcatttatt tttaaactgg 1080 

atctaaataa gagcttagat ggccaaaatt agaattaata atatacccat ttaaattttg 1140 

ttcataaatt taaaatctta atcagaattc tttataaaat gtgggtcata gatatgaccc 1200 

agtgttacta aaatagaaca gggattgtga aaatccagct caacatactt aagtatactt 1260 

ggcttagagc caagtatact tgaagaggtg aattattctg acttggacat gcatgctctt 1320 

tgatggataa aataaaaata ttcaatttat tcttacaaaa gaaggtgggt gggtgagtgg 1380 

gttcgtttta gtgttctcag attataaaga cagctataaa gacagcactt tccgcacaca 1440 

aagtgtattt tacaaacctt ttttatacaa attaatgagc tctactttat ttaagtgttc 1500 

atggaatgat gtaaatttta ggtccagttg aacaaatatt gagtgcctat catatgcaag 1560 

actaactcct tactaggaat gaaatcacac agtgtcttct gtttgcagta tgtgaacttt 1620 

atgtttgaaa agaaattatt atatttaaat ttttttgttg tcagagttta tcattgtata 1680 

ctgtaaccca gtaaattttg cattcagttt taaaaaatga agatgtaact tacctgagtc 1740 

tcatttttga aaatgaaatt ctgcaaaaat tatttaaaaa ttagttcttg gggaaattga 1800 

ttttcaagat tcaagtgtat aaaaacttat attgaacttt tcagcctcgt ttttaattag 1860 

ctgatgttaa tgataagata cataatacat gtatcttgtt gctgaaaata ttttttgcat 1920 

ttcaacacat tgagttaaaa taaagttgtt actacttatt caagattaaa aaaaaaaaaa 1980 

aaaa 1984 

<210> 114 

<211> 1513 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1463) .. (1463) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1490) . . (1490) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
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<222> (1503) (1503) 
<223> n equals a,t,g, or c 

<400> 114 c _ 

gggcctcagg gaccccattc cccgagagac ggcaccatga cccagggaaa gctctccgtg 6U 

gctaacaagg cccctgggac cgaggggcag cagcaggtgc atggcgagaa gaaggaggct 120 

ccagcagtgc cctcagcccc accctcctat gaggaagcca cctctgggga ggggatgaag 180 

gcaggggcct tccccccagc ccccacagcg gtgcctctcc accctagctg ggcctatgtg 240 

gaccccagca gcagctccag ctatgacaac ggtttcccca ccggagacca tgagctcttc 300 

accactttca gctgggatga ccagaaagtt cgtcgagtct ttgtcagaaa ggtctacacc 360 

atcctgctga ttcagctgct ggtgaccttg gctgtcgtgg ctctctttac tttctgtgac 420 

cctgtcaagg actatgtcca ggccaaccca ggctggtact gggcatccta tgctgtgttc 480 

tttgcaacct acctgaccct ggcttgctgt tctggaccca ggaggcattt cccctggaac 540 

ctgattctcc tgaccgtctt taccctgtcc atggcctacc tcactgggat gctgtccagc 600 

tactacaaca ccacctccgt gctgctgtgc ctgggcatca cggcccttgt ctgcctctca 660 

gtcaccgtct tcagcttcca gaccaagttc gacttcacct cctgccaggg cgtgctcttc 720 

gtgcttctca tgactctttt cttcagcgga ctcatcctgg ccatcctcct acccttccaa 780 

tatgtgccct ggctccatgc agtttatgca gcactgggag cgggtgtatt tacattgttc 840 

ctggcacttg acacccagtt gctgatgggt aaccgacgcc actcgctgag ccctgaggag 900 

tatatttttg gagccctcaa catttaccta gacatcatct atatcttcac cttcttcctg 960 

cagctttttg gcactaaccg agaatgagga gccctccctg ccccaccgtc ctccagagaa 1020 

tgcgcccctc ctggttccct gtccctcccc tgcgctcctg cgagaccaga tataaaacta 1080 

gctgccaacc cagcctgtgg ccaggtcact gtctacccca gcccagccca gccctctgcc 1140 

gcttgtacat acgccatggg gaccctgagg aactgaggcc acgtcaatcc ctgtgccgcc 1200 

ccattcgccc gttacatctt ccaaactggg acggtcaagg ctgaaggctc ctctgggttt 1260 

gagggtccaa gggacaagga ggagaagcct agcaggattt cagatgcagg agagagaccc 1320 

aggaagcccg gcagagccct gagccccact gcaattcctc ctagggctgc acaatcatgt 1380 

ggccttaggg cacactgtcc tgcatccagt ctgtgtcctc ctgtctttct catccaggtc 1440 

aggcattgac atttgtaaga aanggggtaa gggacacagc tgggcaagtn gattggttgg 1500 

cangattgct gtc 1513 

<210> 115 
<211> 2312 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_feature 
<222> (2312) (2312) 
<223> n equals a,t,g, or c 

<400> 115 

gcccttgtag gtgacactat agaaggtacg cctgcaggta ccggtccgga attcccgggt 6 0 
cgacccacgc gkscgggggc tgaggggctg ccatggcggc ggcgggccgg ctcccgagct 120 
cctgggccct cttctcgccg ctcctcgcag ggcttgcact actgggagtc gggccggtcc 180 
cagcgcgggc gctgcacaac gtcacggccg agctctttgg ggccgaggcc tggggcaccc 240 
ttgcggcttt cggggacctc aactccgaca agcagacgga tctcttcgtg ctgcgggaaa 300 
gaaatgactt aatcgtcttt ttggcagacc agaatgcacc ctattttaaa cccaaagtaa 360 
aggtatcttt caagaatcac agtgcattga taacaagtgt agtccctggg gattatgatg 420 

480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 



gagattctca aatggatgtc cttctgacat atcttcccaa aaattatgcc aagagtgaat 
taggagctgt tatcttctgg ggacaaaatc aaacattaga tcctaacaat atgaccatac 
tcaataggac ttttcaagat gagccactaa ttatggattt caatggtgat ctaattcctg 
atatttttgg tatcacaaat gaatccaacc agccacagat actattagga gggaatttat 
catggcatcc agcattgacc actacaagta aaatgcgaat tccacattct catgcattta 
ttgatctgac tgaagatttt acagcagatt tattcctgac gacattgaat gccaccacta 
gtaccttcca gtttgaaata tgggaaaatt tggatggaaa cttctctgtc agtactatat 
tggaaaaacc tcaaaatatg atggtggttg gacagtcagc atttgcagac tttgatggag 
atggacacat ggatcattta ctgccaggct gtgaagataa aaattgccaa aagagtacca 
tctacttagt gagatctggg atgaagcagt gggttccagt cctacaagat ttcagcaata 
agggcacact ctggggcttt gtgccatttg tggatgaaca gcaaccaact gaaataccaa 1080 
ttccaattac ccttcatatt ggagactaca atatggatgg ctatccagac gctctggtca 1140 
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tactaaagaa cacatctgga agcaaccagc aggccttttt actggagaac gtcccttgta 1200 

ataatgcaag ctgtgaagag gcgcgtcgaa tgtttaaagt ctactgggag ctgacagacc 1260 

taaatcaaat taaggatgcc atggttgcca ccttctttga catttacgaa gatggaatct 1320 

tggacattgt agtgctaagt aaaggatata caaagaatga ttttgccatt catacactaa 1380 

aaaataactt tgaagcagat gcttattttg ttaaagttat tgttcttagt ggtctgtgtt 1440 

ctaatgactg tcctcgtaag ataacaccct ttggagtgaa tcaacctgga ccttatatca 1500 

tgtatacaac tgtagatgca aatgggtatc tgaaaaatgg atcagctggc caactcagcc 1560 

aatccgcaca tttagctctc caactaccat acaacgtgct tggtttaggt cggagcgcaa 1620 

attttcttga ccatctctac gttggtattc cccgtccatc tggagaaaaa tctatacgaa 1680 

aacaagagtg gactgcaatc attccaaatt cccagctaat tgtcattcca taccctcaca 1740 

atgtccctcg aagttggagt gccaaactgt atcttacacc aagtaatatt gttctgctta 1800 

ctgctatagc tctcatcggt gtctgtgttt tcatcttggc aataattggc attttacatt 1860 

ggcaggaaaa gaaagcagat gatagagaaa aacgacaaga agcccaccgg tttcattttg 1920 

atgctatgtg acttgccttt aatattacat aatggaatgg ctgttcactt gattagttga 1980 

aacacaaatt ctggcttgaa aaaatagggg agattaaata ttatttataa atgatgtatc 2040 

ccatggtaat tattggaaag tattcaaata aatatggttt gaatatgtca caaggtcttt 2100 

ttttttaaag cactttgtat ataaaaattt gggttctcta ttctgtagtg ctgtacattt 2160 

ttgttccttt gtggaatgtg ttgcatgtac tccagtgttt gtgtatttat aatcttattt 2220 

gcatcatgat gatggaaaaa gttgtgtaaa taaaaataat taaatgagca ggaaaaaaaa 2280 

aaaaaaaaaa aaaaaaaaaa aaaacaaaaa an 2312 

<210> 116 

<211> 6107 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_f eature 

<222> (5749) . . (5749) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 

<222> (5892) . . (5892) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (5896) (5896) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 

<222> (5906) .. (5906) 

<223> n equals a,t,g, or c 

-<220> 

<221> misc_f eature 

<222> (5957) (5957) 

<223> n equals a,t,g, or c 

<220> 

<221> mi sc__f eature 

<222> (5966) (5966) 

<223> n equals a,t,g, or c 



<400> 116 

gcagttagtt ccttgatgtc agtagtgggc taaaggcagc ttactgtgtg tttgctggag 
ctttcactca gccaagtgtt agagtcagga aacccattga ggcaatggcg tcaaatggtg 120 
tttcacaaga atgagccatt cagtctttgc tcactatata tttaatattt tattattgtt 180 
gttattgtta ttattaattg gctttctgta ttctatgcct tttatttata aagacactaa 



60 



240 
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960 
1020 
1080 



gaaaacccat gtttgtaatt ttaataacat ttttcccatc ttgtaatatc cagagctact 300 

ttataaattc tctgaaccaa aagtattttc ctcagtgtat ctcttctccc ccagccccta 360 

ttgggaaaaa ttacccagta tagttcaggt tatgaggagg atcagccaca caatccagtg 420 

cttcagtttg aaaatgtaaa attctaaccc taaagtaggg ttggttgaaa tttcagacaa 480 

agcaaaccca gcaggtataa aaagtagtat aaatacaaat ctgtaagtta tttttgaatt 540 

ttctgaactt ttttctaaga gattacatag gagactaaag aaatctatct gttcaagttc 600 

taattaggat gattgttaat actgcactgt ggatgaagtg gcgactggct tgtgtgctga 660 

cttctgtggt ttagcaagag gtttattgtt atcaaatgct aattggcaat gccaagtcac 720 

tgggaccaat tttctgtttt ataatatcta agtttagaac agaatatata cctgaactgt 780 

agtggtttga tcggatggag acagaaaacc cgatttttat tctcataaat tttgtggtta 840 

tttatacaag ggctgtgcta tgctaccata ttcttgttca ataataatag gtttgttgtt 900 
ttttttacat tgttaaatgt tccttacccc taaaggtcaa tgttaagtac aacattctga 
aaatacaatt tggctacgaa gagtattcat cttctttgaa gctcagtggt tgatatttgt 
gctaataatg caatttcctg attcctgtta caagttatag ctacatatgg gagagactca 

gtgagccagc aaaggccata gaaacaacaa tttattaaat gtatttatgg cagaaggacc 1140 

taaataaact gtgagccacc ttttcttctt tatattgtta catttaagtg ttcttgcttt 1200 

cagcaactca cattaatgct tggagcttat ctctttctct ctctctctct ctctctctct 1260 

ctgtgtgtgt gtgtgtatgt gtgtgtgtgt gtgtgtgtgt ttccttattg tcattccatt 1320 

atatatccac accaacatgg gtgacgataa ttcaaagtca tattttgcct ctaagcttga 1380 

tcatgttacc tttatgatta aagtatcatg ttatttagcc aatgcaaatc tgttttaaaa 1440 

caaatagttt aaaaaaagaa caagttttta agggctttat tatagaagaa gtattaatga 1500 

aggactttcc ttcctccctc cctttcctcc cctccctgcc tcccttcttc ccttccatct 1560 

ccccctcctc cctgccttct ttgtttctcc ttcccttatt cctccctccc tcctttctcc 1620 

cttccttcct ttcttccatt catccttcct tgccttttat ttttattttt tgtaatatca 1680 

catgtgctgt agtttggaat tttattctag tgcatttctt gctcatcaga acctcagcta 1740 

atctacctag gaaaaatagt atcaaaggaa atgagaaagt tgtatctgag tccctccaga 1800 

actaagataa ttctttttga ccatttaagc ctttataaat gcgttttgac catttaagcc 1860 

tttataaatg cttgttttag gaaagtgaat ctgttagatg catcaacaaa taatgaccag 1920 

gacaaaacga tttaataatt aaagtctcaa atcaccatgg ttatacattt tcaccagaaa 1980 

tagtaatctt acaatttttc atttttctga tgaagatttc tgttccaata tctgtttcct 2040 

aatagatttt ttaaattaat tagctttcct ctgctttatg accacaggtt ttatccctaa 2100 

ccgagacagc tgtcttatat ctgcatgcct tagactgtgt ggagggactc catgaagaaa 2160 

gaccataggt tagaaaaata actcatagta tataccctag taagtgggtt agtagaatct 2220 

cataacatgt attaaaaaga ggttttcttc tctgcttgtt tgtgtcacta gagcaaaatt 2280 

gtagagataa tgctcataat gcagtaaata tcagaataat ctacaatatc atttgtggat 2340 

ggtcccaggt cccagtgctc tagttacttt acttcttttt ttttttttga gatggagtct 2400 

tgctctgtct ctcaggctag agcagtgtgc gatctcagct cactgcagcc tccacctccc 2460 

aggttcaagc gattctcctg cctcagcctc ccaagtagcc aggattacag gcaccctcca 2520 

ctaggcccgg ctaatttttt ttgtattttt ttagtagaga tggggttttg ccatgttggc 2580 

caggctggtt tcgaactcct aacctccagt gatccacctg cctcggcgtc ccaaagtgct 2640 

aggattacag gcatgagcca ccacatccgg cctaattact tctttaatcc ccatttattt 2700 

ttatgccatt ctagcctcat ttattaataa aattatgttt ttactttctc tttcaggaaa 2760 

ttttttaaat taatatttta tatctagatc taatgctatg gaaaagtgcc tttttatcat 2820 

ttataatttc atttttcact atttccaaaa acacataaac aaatagtttc agtaggtccc 2880 

agcttttact ttttccattt aaaccttctt ttctccattt cttccctttg gcttaagaat 2940 

aaaagaaaag gtacattgct agaattgttt ctttgggaga gggtaaaaga ttacagaatt 3000 

agactgttca gcctttatat aaactaaatt tgtcttcatc tcaaccagct aatggtaggt 3060 

cttatctgaa tactcatgag aattttagca tctgtgaaac tccatgcacc agatgtgtgt 3120 

aaatttcagg aagaaagtgt tgaaagcatt ttctctgatg ttaattagat ggaaataaat 3180 

cactaaaaca tagtttaggt aaagcctgat tatgccactt ttttttaact agacagggca 3240 

aagttgttta tgttagtgta cttcttgtct atcctcagtt aatttaccta gacaaaaagt 3300 

gtcaaaggaa atgagaaaaa ggttatatct gactccctcc agacctaaga taattccttt 3360 

tgatcagata cagtcagatg gagtgccttg gtttttgtta attttgcctc tattccagct 3420 

ccttaccaca gcggtggtgc ttaaagaaag gatcatcagc aacaggtcag gatagttcta 3480 

cctttgggat agggctgctt tccccgtgct agtatttctg tgactgttag tggcactgag 3540 

gactgcaaac ttttatgcaa tattcttaat accctattga tattatgcac tttaatcatt 3600 

ccaaagaagc caagaatgct gtatagtgat gattccttcc taatgaattc atcttaacta 3660 

tttagaatgt tatgtccctt ttcttttgga tagccaactt ggtataaatg ttatatggat 3720 

ttttctaaaa tgactatata ggacttaaga ctttgaaatg taatttactt ataaggggaa 3780 

ataattatgc tttagcacat cattttagaa acgtcacatt ttagaaacat tcagcttgct 3840 

aacctacatg tttgggaatt cattaaaacc agttgtctat atattttgtg ccatgtatat 3900 
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aagaacatta 
gtatggttct 
attctttggc 
ctgttttcac 
gctaagactc 
gttcttcatg 
ttctcagtac 
cttgataatt 
aaatgactga 
ttaagtagct 
attatgggca 
agttttgccc 
gtatctgaga 
ttaataggta 
agatatagct 
aaacaagata 
gtaaatataa 
taattcagta 
attaactcgt 
aaaaatcacc 
acaaattttg 
ctcccttctt 
aagcattcta 
tgtttaacca 
tctctcttcc 
tattttagct 
aaaatctcag 
ctgcactgaa 
tttcttttga 
agtagttgct 
tttaagtata 
ccatttttaa 
cttcttccat 
ttgggatttc 
tgcatctatg 
ctattggaac 
aacactgaaa 



caatatatct 
cagcccacca 
cccatcccag 
aagccctcca 
tgttgagata 
taaattcagc 
tgcctataga 
cagttaattt 
tttaaatata 
aatataattg 
gtgtaataca 
tggctagacc 
tagtaaacaa 
aaacttcttc 
atccttggag 
atgcattata 
actaaccaca 
cctccataat 
gaaagaaaaa 
actgctgtct 
gtgctggcaa 
attccctttt 
ccacagttct 
tatgaccctg 
agaagtcatt 
gatgaacctc 
ctgttgaaga 
gtcattgtga 
tctaatgaat 
aattttttga 
gtaccaataa 
tttttattta 
tgtcctgcaa 
anagcnctga 
tttttancta 
atttgtatac 
gttttcaaaa 



ttttctacat 
gctagtatca 
acatactgag 
ggtgattctg 
tagagttttt 
ttaacctggt 
gatacagtgt 
agtttggcat 
taggtgcaat 
accggtgcta 
agctttcttt 
aaccctcaga 
gatggctggc 
aaaagtagct 
cttatgtttc 
caatttgggc 
agataggtag 
tgttctaatc 
ttcacatatc 
ttccttaata 
atacataggc 
tctcttcctc 
atttgactcc 
cttgcttact 
tgcctggttt 
aggacaacgt 
gtgggcttgg 
cttgagtagt 
gtgtctgctt 
caactttaaa 
tttcattaac 
attttatttg 
tgatataagg 
taccanatat 
tctgtnataa 
tcgcaactat 
aaaaaaaaaa 



atgtagtatg 
gtatcacctg 
tcagaaattc 
atgcacactt 
cttccactca 
tatctataat 
attttatgta 
tttcctacca 
gttctatgtt 
aagtctcctg 
tcactgccta 
acaaaatcat 
caggtcaaca 
tgctttgtat 
agacaagaat 
atttctcgtt 
attgattcat 
ttcttcccac 
agaataaaaa 
ctagcagtgg 
aaactgttgg 
actttattgc 
cacttgtaat 
catattctcc 
gaaatatttt 
ctacacacac 
aatcagactt 
tacagactga 
accttgtttc 
tgagtttcat 
ctgttctcaa 
cttgagcaca 
gttacatttt 
tttcagtttg 
cttgttaaat 
atttctgtaa 
aaaaaaaaaa 



tgcaaccagt 
ggaactagtt 
tggaataggg 
taaagtttag 
gactgatata 
cttttattgg 
catacacaat 
cttactaaaa 
tattttaatt 
tttatccata 
gtactttacc 
cattccttgt 
tggcacctta 
aagaactaag 
tatttactaa 
tctcaagtgt 
ttcattttaa 
tgtttacaaa 
taaatgtata 
aaatgtaagt 
gagctgctct 
ataacatatt 
aactccttta 
ctccctctcc 
gtagggattg 
acacatacat 
ctgtgtccag 
ttccagtgaa 
cttttaattg 
tcacttcttt 
gtggtttanc 
ctgatcaacc 
tgtgtatatg 
ttctctgggg 
attaaaaaga 
acagctgcag 
aaaaaaa 



ggttctcaga 
agaaatgtaa 
cccccgcaat 
gaaccactgg 
gttatacatt 
caaaagttaa 
tagtctaatt 
ggtttacatt 
gttatgacat 
aaatgggtac 
agcagaccac 
atttatattt 
acttattttt 
ctatcagtat 
aataaataat 
atgcatcatg 
tctccttgtg 
ttaccagtta 
ctcactttat 
ggcttactct 
agttacattc 
cctgtaccca 
aaaaattcca 
ccttcctttc 
cttattatat 
acacgcacac 
taaaaaactc 
cttgatctaa 
ataagctcca 
tacttaatgt 
taccattctg 
actgaactgc 
gctttcatag 
gaatttcatt 
tattttgctt 
tcaaaaataa 



3960 

4020 

4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 

4560 

4620 

4680 

4740 

4800 

4860 

4920 

4980 

5040 

5100 

5160 

5220 

5280 

5340 

5400 

5460 

5520 

5580 

5640 

5700 

5760 

5820 

5880 

5940 

6000 

6060 

6107 



<210> 117 
<211> 767 
<212> DNA 
<213> Homo sapiens 



<400> 117 

catgaaaaca 

tgatgagaca 

gggtgtgcat 

gatgctagta 

tgcaccagac 

agcctcagaa 

ggacatgctg 

gtcatcgcac 

tatactcact 

gtcattctgt 

tgaaggaaaa 

aaacccgagt 

ccaacgtaaa 



cattctctta 
tacctggtag 
taagagtaca 
ctgatgacaa 
tctcgtatgg 
gtcaggagag 
tgtgtatgac 
atcagtgaca 
ttcctcccaa 
gatggggctc 
aggacatcag 
tcaagaatca 
tatgcttcgg 



tagtttttaa 
actccaaaac 
ttgacctgtc 
cctgcattct 
acaatgactg 
ggtggacttt 
acacttacag 
aacatttgtc 
accatttttc 
agggctaggt 
tgcttggatc 
gattcttaga 
caaaaaaaaa 



attcatcatc 
agagagcaga 
tgtctccagt 
ggctgcggtg 
tccctcacat 
caaccacgac 
atgtctgtgc 
atgtttttgc 
tcaacttcat 
taggtgatga 
ttagctctta 
tagattggtt 
aaaaaaaaag 



caagagttcc 
cgcctagtat 
cttgactctt 
tgygtccaca 
caggcgcaga 
tgaaaacact 
tcactgatgc 
ctttggtgga 
catgaagcaa 
tttctgaaag 
taagcctcac 
tggtagcaaa 
ggcggcc 



tgctctttga 
ctttgttctg 
ttggaagaga 
ctgcacagtg 
tccattttag 
gtctttctta 
ttgttgatgt 
acttctttat 
atgtcatgtg 
ctcagagacg 
gtgcaacaat 
tgacaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
767 



<210> 118 
<211> 1932 
<212> DNA 
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<213> Homo sapiens 



60 
120 



<400> 118 

cccgcagcag ctcccaggat gaactggttg cagtggctgc tgctgctgcg ggggcgctga 
gaggacacga gctctatgcc tttccggctg ctcatcccgc tcggcctcct gtgcgcgctg 

ctgcctcagc accatggtgc gccaggtccc gacggctccg cgccagatcc cgcccactac 180 

agggagcgag tcaaggccat gttctaccac gcctacgaca gctacctgga gaatgccttt 240 

cccttcgatg agctgcgacc tctcacctgt gacgggcacg acacctgggg cagtttttct 300 

ctgactctaa ttgatgcact ggacaccttg ctgattttgg ggaatgtctc agaattccaa 360 

agagtggttg aagtgctcca ggacagcgtg gactttgata ttgatgtgaa cgcctctgtg 420 

tttgaaacaa acattcgagt ggtaggagga ctcctgtctg ctcatctgct ctccaagaag 480 

gctggggtgg aagtagaggc tggatggccc tgttccgggc ctctcctgag aatggctgag 540 

gaggcggccc gaaaactcct cccagccttt cagaccccca ctggcatgcc atatggaaca 600 

gtgaacttac ttcatggcgt gaacccagga gagacccctg tcacctgtac ggcagggatt 660 

gggaccttca ttgttgaatt tgccaccctg agcagcctca ctggtgaccc ggtgttcgaa 720 

gatgtggcca gagtggcttt gatgcgcctc tgggagagcc ggtcagatat cgggctggtc 780 

ggcaaccaca ttgatgtgct cactggcaag tgggtggccc aggacgcagg catcggggct 840 

ggcgtggact cctactttga gtacttggtg aaaggagcca tcctgcttca ggataagaag 900 

ctcatggcca tgttcctaga gtataacaaa gccatycgga actacacccg cttcgatgac 960 

tggtacctgt gggtwcagat gtacaagggg actgtgtcca tgccagtctt ccagtccytr 1020 

gaggcctact ggcctggtct kcagagcctc rttggrgaca ttgacaatgc catgaggacc 1080 

ttcctcaact actacactrt atggaagcag tttggggggc tcccrgaatt ctacaacatt 1140 

cctcagggat acacagtgga gaagcgagag ggctacccwc ttcggccaga actyattgar 1200 

agcgcaatgt acctctaccg tgccacgggg gaycccaccc tcytagaact cggaagagat 1260 

gctgtggaat ccattgaaaa aatcagcaag gtggagtgyg gatttgcaac aatcaaagat 1320 

ctgcgagacc acaagctgga caaccgcatg gagtckttct tcctggccga gacygtgaaa 1380 

tacctctacc tyctgttyga cccrrccaac ttcatccaca acaayggstc caccttcgac 1440 

gcggtgatca ccccctatgg ggagtgcatc ctgggggctg gggggtacat cttcaacaca 1500 

gaagctcacc ccatcgaccc tgccgccctg cactgctgcc agaggctgaa ggaagagcag 1560 

tgggaggtgg aggacttgat gagggaattc tactctctca aacggagcag gtcgaaattt 1620 

cagaaaaaca ctgttagttc ggggccatgg gaacctccag caaggccagg aacactcttc 1680 

tcaccagaaa accatgacca ggcaagggag aggaagcctg ccaaacagaa ggtcccactt 1740 

ctcagctgcc ccagtcagcc cttcacctcc aagttggcat tactgggaca ggttttccta 1800 
gactcctcat aaccactgga taattttttt atttttattt ttttgaggct aaactataat 
aaattgcttt tggctatcaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 
aagggcggcc gc 



1860 
1920 
1932 



<210> 119 
<211> 3436 
<212> DNA 

<213> Homo sapiens 
<400> 119 

aattcccggg tcgacccacg cgtccgctcg ctgcggcggc gactgagcca ggctgggccg 60 
cgtccctgag tcccagagtc ggcgcggcgc ggcaggggca gccttccacc acggggagcc 120 
cagctgtcag ccgcctcaca ggaagatgct gcgtcggcgg ggcagccctg gcatgggtgt 180 
gcatgtgggt gcagccctgg gagcactgtg gttctgcctc acaggagccc tggaggtcca 240 
ggtccctgaa gacccagtgg tggcactggt gggcaccgat gccaccctgt gctgctcctt 300 
ctcccctgag cctggcttca gcctggcaca gctcaacctc atctggcagc tgacagatac 360 
caaacagctg gtgcacagct ttgctgaggg ccaggaccag ggcagcgcct atgccaaccg 420 
cacggccccc ttcctggacc tgctggcaca gggcaacgca tccctgaggc tgcagagcgt 480 
gcgtgtggcg gacgaagggc agcttcacct gcttcgtgag catccgggat ttcggcagcg 540 
ctgccgtcag cctgcaggtg gccgctccct actcgaagcc cagcatgacc ctggagccca 600 
acaaggacct gcggcccggg ggacatggtg accatcacgt gctccagcta ccagggctac 660 
cctgaggctg aggtgttctg gcaggatggg cagggtgtgc ccctgactgg caacgtgacc 720 
acgtcgcaga tggccaacga gcagggcttg tttgatgtgc acagcatcct gcgggtggtg 780 
ctgggtgcaa atggcaccta cagctgcctg gtgcgcaacc ccgtgctgca gcaggatgcg 
cacagctctg tcaccatcac accccagaga agccccacag gagccgtgga ggtccaggtc 
cctgaggacc cggtggtggc cctagtgggc accgatgcca ccctgcactg ctccttctcc 
cccgagcctg gcttcagcct gacacagctc aacctcatct ggcagctgac agacaccaaa 
cagctggtgc acagtttcac cgaaggccgg gaccagggca gcgcctatgc caaccgcacg 1080 



840 
900 
960 
1020 
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gccctcttcc cggacctgct ggcacaaggc aatgcatccc tgaggctgca gcgcgtgcgt 1140 

gtggcggacg agggcagctt cacctgcttc gtgagcatcc gggatttcgg cagcgctgcc 1200 

gtcagcctgc aggtggccgc tccctactcg aagcccagca tgaccctgga gcccaacaag 1260 

gacctgcggc caggggacac ggtgaccatc acgtgctcca gctaccgggg ctaccctgag 1320 

gctgaggtgt tctggcagga tgggcagggt gtgcccctga ctggcaacgt gaccacgtcg 1380 

cagatggcca acgagcaggg cttgtttgat gtgcacagcg tcctgcgggt ggtgctgggt 1440 

gcgaatggca cctacagctg cctggtgcgc aaccccgtgc tgcagcagga tgcgcacggc 1500 

tctgtcacca tcacagggca gcctatgaca tttcccccag aggccctgtg ggtgaccgtg 1560 

gggctctctg tctgtctcat tgcactgctg gtggccctgc ctttcgtgtg ctggagaaag 1620 

atcaaacaga gctgtgagga ggagaatgca ggagccgagg accaggatgg ggagggagaa 1680 

ggctccaaga cagccctgca gcctctgaaa cactctgaca gcaaagaaga tgatggacaa 1740 

gaaatagcct gaccatgagg accagggagc tgctacccct ccctacagct cctaccctct 1800 

ggctgcaatg gggctgcact gtgagccctg cccccaacag atgcatcctg ctctgacagg 1860 

tgggctcctt ctccaaagga tgcgatacac agaccactgt gcagccttat ttctccaatg 1920 

gacatgattc ccaagtcatc ctgctgcctt tttttcttat agacacaatg aacagaccac 1980 

ccacaacctt agttctctaa gtcatcctgc ctgctgcctt atttcacagt acatacattt 2040 

cttagggaca cagtacactg accacatcac caccctcttc ttccagtgct gcgtggacca 2100 

tctggctgcc ttttttctcc aaaagatgca atattcagac tgactgaccc cctgccttat 2160 

ttcaccaaag acacgatgca tagtcacccc ggccttgttt ctccaatggc cgtgatacac 2220 

tagtgatcat gttcagccct gcttccacct gcatagaatc ttttcttctc agacagggac 2280 

agtgcggcct caacatctcc tggagtctag aagctgtttc ctttcccctc cttcctcctc 2340 

ttgctctagc cttaatactg gccttttccc tccctgcccc aagtgaagac agggcactct 2400 

gcgcccacca catgcacagc tgtgcatgga gacctgcagg tgcacgtgct ggaacacgtg 2460 

tggttccccc ctggcccagc ctcctctgca gtgcccctct cccctgccca tcctccccac 2520 

ggaagcatgt gctggtcaca ctggttctcc aggggtctgt gatggggccc ctgggggtca 2580 

gcttctgtcc ctctgccttc tcacctcttt gttcctttct tttcatgtat ccattcagtt 2640 

gatgtttatt gagcaactac agatgtcagc actgtgttag gtgctggggg ccctgcgtgg 2700 

gaagataaag ttcctccctc aaggactccc catccagctg ggagacagac aactaactac 2760 

actgcaccct gcggtttgca gggggctcct gcctggctcc ctgctccaca cctcctctgt 2820 

ggctcaaggc ttcctggata cctcaccccc atcccaccca taattcttac ccagagcatg 2880 

gggttggggc ggaaacctgg agagagggac atagcccctc gccacggcta gagaatctgg 2940 

tggtgtccaa aatgtctgtc caggtgtggg caggtgggca ggcaccaagg ccctctggac 3000 

ctttcatagc agcagaaaag gcagagcctg gggcagggca gggccaggaa tgctttgggg 3060. 

acaccgaggg gactgccccc cacccccacc atggtgctat tctggggctg gggcagtctt 3120 

ttcctggctt gcctctggcc agctcccggc ctctggtaga gtgagacttc agacgttctg 3180 

atgccttccg gatgtcatct ctccctgccc caggaatgga agatgtgagg acttctaatt 3240 

taaatgtggg actcggaggg attttgtaaa ctgggggtat attttgggga aaataaatgt 3300 

ctttgtaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3360 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3420 

aaaaaaaaaa aaaaaa 343 6 

<210> 120 

<211> 1256 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1079) (1079) 
<223> n equals a,t,g, or c 

<400> 120 

gggacaagtc cacgtatatc gagtcctcga aggataggcg ggggaagatt cctgccaccc 60 

tgtgctctcg gtccagccgg acgtccatga ccttgggtgg caggaatctt cccccgccta 120 

tccttcaagg acaagtccac gtatatcgag tcctcgacca aagtgtatga tgatatggca 180 

ttccggtacc tgtcctggat cctcttcccg ctcctgggct gctatgccgt ctacagtctt 240 

ctgtacctgg agcacaaggg ctggtactcc tgggtgctca gcatgctcta cggcttcctg 300 

ctgaccttcg gcttcatcac catgacgccc cagctcttca tcaactacaa gctcaagtct 360 

gtggcccacc ttccctggcg catgctcacc tacaaggccc tcaacacatt catcgacgac 420 

ctgttcgcct ttgtcatcaa gatgcccgtt atgtaccgga tcggctgcct gcgggacgat 480 

gtggttttct tcatctacct ctaccaacgg tggatctacc gcgtcgaccc cacccgagtc 540 
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600 
660 



aacgagtttg gcatgagtgg agaagacccc acagctgccg cccccgtggc cgaggttccc 
acagcagcag gggccctcac gcccacacct gcacccacca cgaccaccgc caccagggag 

gaggcctcca cgtccctgcc caccaagccc acccaggggg ccagctctgc cagcgagccc 720 

caggaagccc ctccaaagcc agcagaggac aagaaaaagg attagtcgag actggtcctc 780 

acctgctccg gctcctggcg accactaccc ctgcgtcccg gccccctcgc ctcccctccc 840 

tgtcgccctt tccctggaca gatcaggccg gggcggtggg aggcccgcct caggtcaggg 900 

cccagcgtgt gacgtagggg ccggggcagg ccagggtttg tttgtggagg cgctgtctgt 960 

ccctctgtcc ctctgtgttt ccagccatct cgccctgcca gcccagcacc actgggaatc 1020 

atggtgaagc tgatgcagcg ttgccgaggg ggtgggttgg gcgggggtgg ggccgggcnc 1080 

ccctacggga tgcccacggc cgttcatcat cttgtccctc gtccccctac cacactcccc 1140 

ctcctagacc gccgcccttt aacacagtct ggatttaata aattcatatg ggtgtttaac 1200 

ttaaamwmaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaagggc ggccgc 1256 

<210> 121 

<211> 1057 

<212> DNA 

<213> Homo sapiens 

<400> 121 

tcgacccacg cgtccgctga gattacaggt gtgagccacc aggctcagcc ccctaagatt 60 

tgaaacactt taaatggccc atggtagggt tcctgctagg ataaaacatt aagcggctgt 120 

taaaagaaat aaaaggagga cacgtctctg tgcactggtg tggacaaatc tccaagtcac 180 

tgcaaaatgg aaaaagtata agatgctctt tccctgaacc tcaagggtcc cgcccctctc 240 

- 300 
360 
420 
480 



840 
900 
960 
1020 



actttcaggt ctctggacct ctgactgaca ctgtgcctgc ccaggtccct gtatgcactg 
ccacagtgcc ctgggcccca tgtccacccc tgtcctgccc ttctctggga tagggctggc 
cctcctctgc ctctgcctgg ctgcatccat ggtcgatctc aagtgccttg gcatgaactc 
cactctcctg cagccttcaa tcaaggaatg atggggatgt gtacataccc caccccaccc 
cttggcaggg tgatgctgag gtgtggattt ttaacagttc ccagactttc ccaggaggct 540 
tgggtttggg tgcccacagt gggagctggt gtgatatcat accttcgccg gccgcctttc 600 
cttcctgttc tctgtgcccc tactcccact ctagagctgc cccgtttctc tgttttcgtg 660 
aaagagctga ccctgtgctg cctcccactc tcccaatgcc cctgccactc ctgtgagcct 720 
gctgctggtg aggtcggtgc tgacctctgt gttgctggat aatgagtcat ctatctctgg 780 
aggagaagaa aggcaggtcc tccacagccc tgataaaatc tccaagtctc ccagtttcgg 
gtccctctcc tgggatgcag acccactgcc tgcccagctg gtacgatcca catgccctct 
tcttgggaat aggggcatgg gaaagtgact aaagatactg ttctggctgc tgtgttcact 
gtgagtaata aactgtccat ttctccgaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 
aaaaaaaaaa aaaaaaaaaa aaaaaaaggg cggccgc 1057 

<210> 122 

<211> 2683 

<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_feature 

<222> (2640) (2640) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 

<222> (2676) (2676) 

<223> n equals a,t,g, or c 

<400> 122 

acaasgtmac gcctgacagg tmaccggatc cgggaattcc cgggtcgacc cacggcgtcc 60 

gcatttgcaa taacagaaaa ggaattgcat gtatgaagtt ttcaatcgtg ggcttttctt 120 

tgttgtgggg agggggtcgg gggatagttt gatttccatt ttctgaaaac gacagacttg 180 

gattctgttt gtgtgtgcat attttatcca gccttaagtt ataaagctca tctgtcccgc 240 

tgcattccct gtgtattttc aggacatggc tcgtgggtgt gtgtgttcat tgtgtgcgtc 300 

tgtatgtatt tttctgtcat cactgttccc tctcctcccg agtgtgcatt cagttaatat 360 

aatcagttgc ttgcttcttt caaagtgctt tgaaggtctt gaactcatgt gtgagcatct 420 
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ttatcaacta 

ctgagaatat 

gacctatgaa 

tgtatttaaa 

tgtaagatct 

ttgtgcagct 

tcctaaaaat 

tgataaacag 

gagtatacct 

gtatgacata 

tcataatgga 

gggaaggaaa 

tcaggtgtgg 

ggcataatga 

gagttgatga 

aaatgatcaa 

attaatggtt 

ccactaaatt 

gtgtgtgtat 

ttcccctacg 

caataaaaaa 

tgaatctggc 

ataatttgtg 

tgatttttac 

tagttttctt 

ctttgtgtat 

tactttcttc 

agagaagaac 

tgtccacagg 

gagtttgttt 

ctgttggtct 

gtcctgtact 

ttttttctta 

caaatagcag 

tagtaggtat 

acatctgtat 

tttaattact 

ccatgccata 



tcccaattgc 

gttttagaga 

taatacactt 

ccaagtctgt • 

tcataccaaa 

gacagargta 

aaattgtttg 

ttgaaattca 

attttcttag 

ggaaagtcat 

acatgtaaat 

agtggttcta 

aaaatatttt 

ctgctggttt 

ggaccacctt 

ctttaatcca 

ctcatgactt 

gttgacttga 

atatgtattt 

catgtgtatt 

aaaaccaaaa 

attatagtga 

tctaaatttc 

attgctttag 

cctgtttttt 

gatgctgaat 

agttgtagaa 

aggtaatagg 

agaaactaac 

ccatcagttg 

catggtcaat 

atgtctgtaa 

gcctacgctc 

ttctcagaat 

gcatatgttt 

gcacacatct 

tcgtgagtgt 

cttggttgga 



atgttctcca 

tattggaata 

tagtctagtt 

gaatacctgc 

gtaggaagta 

atgttacatc 

gaaagtacaa 

agatgtgttt 

cgtatctgcc 

ttttttttag 

atactgaaaa 

ctaatgttcc 

ttagttgatt 

tccagactgg 

Cgtgtataca 

ggtagaattc 

gtgtggcatc 

attttgggaa 

ataaacaagt 

ccacacacaa 

cagattgtca 

gcaaatgtcg 

tgttggggta 

gaaacatttt 

tatgtgtcat 

tacaaaccgt 

aaggttaatt 

gagaaataaa 

cattcagttg 

ttgactttcc 

atcaatcaga 

ctactaagtt 

actccccaac 

ctagtcaagt 

gtttctgtac 

ttgataaaat 

tattggatac 

ctattttggg 



tcacatattc 

aagctgtctg 

ctttattcta 

tttttttggc 

aaaatagctt 

acctaaaaaa 

tgcaccacat 

gacccttagt 

ttgtttatct 

aattcatgga 

ctgtttttca 

aaaatcctca 

gagaatgcag 

attttcctac 

cttgtagttt 

aagatggctg 

taaaaataat 

aaaaaaaagt 

gtgtttgagt 

atggctgagt 

gttaaccagg 

tattaattta 

gaaattacta 

tactaattca 

tgttagtggt 

ttgaatgatc 

tccctcagtg 

catacggtgg 

tcttaatttt 

aaaatgttgc 

ctttcatgat 

taaagaaaag 

ccatcccaac 

tgccatcatc 

agtactgtgt 

agctatttga 

atcttaaaaa 

gcattnaaaa 



tcttatttgc 

ggtaaggagt 

aatctggatt 

cacagagtaa 

agaaagctct 

gaaagataca 

ttttgtagaa 

catttttact 

ttttcttcac 

tcagtctgat 

ggagagaaat 

tcagagaagg 

gtttaacaga 

cgcaactatt 

taaaccttgc 

tacttcagtt 

gtttttatag 

tggtgttgat 

aacaagtgag 

tatagtcata 

aaacagttaa 

ggctaatttc 

aaattgtggg 

gctgtcttag 

ctcagaattc 

cagttgaaaa 

tcccacatta 

tttcagtggt 

agttcgttct 

attaagtaat 

ctctactaat 

cacatagtca 

attgacatgc 

ccccttgcct 

gtgtgtgtgt 

ctagcagggt 

aaaaaaatct 

ttg 



tctgtacccc 

aggcttagcc 

gccagtattg 

caagttttca 

gtcaggtgtt 

cggtcagtta 

gtctactatt 

ctttggttct 

cttttaacaa 

ctactcttat 

atgagttgga 

tatgatgttc 

agagataagg 

aatgttctca 

attggtaaca 

gtatgataaa 

catctctctg 

atgtatatgt 

tttcatagtc 

aaacaatttg 

tgttttttaa 

taatactacc 

gagttttttc 

gtaaaatgaa 

tgatcagtaa 

cgtatccctc 

taccaaccta 

tttggtcatg 

accctgtgag 

agttgtcact 

tattagtaga 

cttcatctct 

tatctgtgga 

tggccgttca 

atatatatat 

taaagtggct 

ggacccagan 



480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2683 



<210> 123 

<211> 3881 

<212> DNA 

<213> Homo sapiens 



<400> 123 

ccacgcgtcc 

tgctgcaccc 

cctccaccca 

ggactacggt 

atagcagcca 

ataattagtg 

gagaaatatt 

ttgatgttga 

tttgcaaata 

gagtcataga 

tgtgctttag 

cctatgtttt 

attcaggtct 

ctttattatt 

ctttccccat 

ggttatttct 



ggcacaacgt 
attaactcgt 
cccaactcct 
gtgtgtgact 
tactaatggg 
atgttcagta 
tattcaactc 
gttgtaggag 
aattctcctg 
aatttttgat 
atgttatatc 
cttctaagag 
ttcatttatt 
ttgcatgtgt 
tgaatggcct 
ggactctgta 



gcaggtttgt 
catttagcat 
gggctcaagg 
ctgtgggctc 
tgtgagatgg 
ttttttcaca 
ctttgcccat 
ttctttgtat 
ttctataggt 
ggtaatgtgg 
caagatataa 
ttttagagtg 
ttgagttaat 
acttctaggt 
tggcatcctc 
ccatggtctg 



taacatatgt 
taggtatatc 
gatcctccca 
tattttctgt 
tatctcattg 
tgcttattgg 
tttaaaatca 
attctagata 
tgccttttca 
tctatcttat 
ttgcaatcta 
tttagagagt 
ttttgtgtat 
tttccagcat 
atcaaaaatc 
tatgtctgtt 



ataaatgtgc 
tcctaatgct 
ctcagcctcc 
ttttgttcgt 
tgttggtttg 
tcatttgtat 
ggttatttgg 
ttcacccctc 
ctctgttaat 
gtatttttac 
atgtcatgaa 
ttaagagtgt 
ggaacaaggt 
catttattga 
attttactat 
tatgccagtt 



catgttggtg 
atccctcccc 
tgagtagctg 
ttgtttgttt 
catttcccta 
atcttccttg 
gtttttgttg 
atatatatga 
tgtgtccttt 
attggttgac 
gctttactct 
taggtcttat 
aagggcccaa 
agagcctgtt 
atatttgagg 
ccacactttt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
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tgattactgt agtcttgcag tatgttttga aatcaggaag tatgagacct ccaacttgag 1020 

tgtcttttga agagaagatg ttcttaatgg tggtgcagtc ttactgtcag tttttaaaat 1080 

ggattatagt tttgatgttg tatctaagaa gtctttgcct cacacaggat cacaaagatt 1140 

ttctgctatg ttttctttta taaatgtggt agtatgaagg tttatactta tgtctgtgat 1200 

ccatttggaa ttaattttta catgtggcat agtgtatgaa ttggagttca attgtttgca 1260 

tatggttctg gcattatttg ttgaaaagac tatcctttct tcactgtcat tgcatcttgc 1320 

tgaaataaac tgacactgta tgtgtgggtc tatttttgtc tgtctcttct atactgtgat 1380 

ctgtttgtgc ttataccagt acttagatta ctatagctta taaagagttt tgaacgtctg 1440 

gtcagtaaag tttcaacttt gtactttttt ttcagagttg ttggcagttc tggtgattta 1500 

gatttccatt taacttttag aatcagcttg ttaattttta atgacaacat aaaaggcgac 1560 

tgggatttta actggggtta ctttgaatcc tcagggcaat ttgtgggaaa ttgtatttta 1620 

atgatactga ttcttcgaat ccatgaagat tgatatctct ccatttattt aggcattttc 1680 

agtttcttcc agcaatgctt tgtggttttt cagcctacat gtcttggata gctttatcag 1740 

atttattcct aagtatttct tatttttttg atgctattgt aaatgatact ttaaacttta 1800 

tttctggaat aattgtagat catatgtaga ttatagttgc aaaaataata cagagaattc 1860 

ccttatattc cttacctatt ttgccctaac atcaacatct tatattacta tggcacattt 1920 

ggattttatt tggattttat ccctcttcca cttaatatct ttttgttgtt gttgttctag 1980 

agtatcactt ttaggcataa tgtcttcctg gttacctttg atctatttgt ttctcagtct 2040 

tcatttttta caaccttgac agttttgagt aatattcttt aagaattttg tagaatgtcc 2100 

ttcattttgg gcttgcctgg tatttttttt ctcatgtttt ggtcatcttt tgtgagatct 2160 

ctcagtaagt atttcttatt ttggggtgct gttataaatg gcattgattg ttaaatttta 2220 

atttttagtt tttttgttgc tagtttatag aaataagatt gattttttat attgacccta 2280 

tatactaaaa cttattagct ccaataagtt ttataaatac agtccataga ttttctactt 2340 

agacaattag gttttttttg caaattaaaa gctttaattc ttgtggtctg tatttcctta 2400 

cagtattctt tccaaccaag tgtacctact tgttgcttta ggattagttt ttgttaggca 2460 

gaagatctgt aagaagcttc ctagcaagga cagaaggtgg cctcagaatc aagatatcat 2520 

catgcccacg tatgtcttgt ttgtatcaat cacctgtctg gtattatgtt agcctactct 2580 

gtcctgccct tgagtacttt agtctgtctg ccttgcttcc aactcactgc ttcactgaga 2640 

ccttttatcc aaagtcacag tattatttct tggaaaagtt cctgtaaaaa gtttctagtc 2700 

aaattgcctg ggaaaaaacc ctactactta ttgagtgctt acttgatttt agacatgttc 2760 

tttcggatat tttagttatc tttaccacga cgcattacac ctctagttaa gtagtattat 2820 

tcatttaaca acaaaaaaat ttatgcctac cttatgtaat gctatgtgga aggttctata 2880 

gctccagcaa tgaaccaaac acacccagaa aggcaagaga gtacaatacc aatcgcaaat 2940 

tgtgatatct attctgacgg gaaggtattg aatgctacaa aatgatgagt ctgacttagt 3000 

ctgcagggat agggaagacg ttttcgagga aatgattaaa aaaagtgaag gaagagtagg 3060 

aattttcaag tgaagtagtg gaagaagagt gttttagatg gaagtagcag tagatgtgaa 3120 

gtttctgagg taggagagag cactgacctt tcagagagtt ggactgtgtt accattttac 3180 

tgatgaagag gctgaaagat acagagaggc taagttattt cccaaggttg catagtaaat 3240 

ggagggagcc agactggaac ccaggacgat acagctttta tcagttaact atgctatttg 3300 

aaagtcaaaa taaagtaatt taaattgaat tccccataga aatggagaat tcgcccattt 3360 

ctgaataaaa acaacttaaa atgtcctatt acaggttata aaatagtctg tttaaatagt 3420 

ctataatggg tcattatata aataaaaatg caattgcaat tttttggtaa gtttgaaatt 3480 

ttacaaattt ttagaaactt ggtattttaa aagtcctgac ctgtagtttg tcattgatta 3540 

aggaaaaagc taggagcgcc ttacttcctt ggagtttttg aaaaagtatg tgtaagaagc 3600 

tagaaatctg cagtatacag agtattgtga tattgttaat tgtaatttgc ttattttcac 3660 

tgtaataaat gaccttcaac acaattattg aatttttaaa aactttcttt gaataggctt 3720 

ttgccagcat tttgaggaat gcttggagtt gagctacttg atggcttcta gaaactgacc 3780 

cacagttctc tgtgtggttg tcctgagttt ttcattttca ttcatttaag aatttcgttt 3840 

aatatgttca tactgttctg tccattaaaa aaaaaaaaaa a 3881 

<210> 124 
<211> 728 
<212> DNA 
<213> Homo sapiens 



60 



<400> 124 

aaatgattta gtgacctata caagtagcct gcagtaccgg atccgaattc ccggtcgacc 

cacgcgtccg gtgaaaacag cagagtgcta ctccatacca ctgggatctt gtccagtaaa 120 

catccagaga gtgaggttag gaaataaaaa gtatataaat attagatgcc tagaaatgca 180 

agtcacttta aagattttat gtgaaataga aaaaaaagag aggagaggga ctcattgtct 240 

tgtaatgggt ccttcccaga gagaggtgac tgtccagtgg caccgggccc ttttcctcct 300 
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tcccctttta ctcttatcaa ctaggacaga aactaagaat tttggcttca agtggctaaa 360 

agactgatgg gggaaaaaag aaaatagaaa aaaataacag agagactgac gctctaggca 420 

gttacaagtc caagaaaaaa gacagaaact tttaagtatt gagccaaaac caggtctagc 480 

aamcataatg ctggccctag attatttatt aatttatgaa gaaacttcta gatatggggg 540 

tgacaaaagg aaattaaatc cattatatat gcatatattt taatgtaaat atataataga 600 

taaattatgt atacataata tataaccaaa ttgaaacagt tttacaattt ggtttgactg 660 

gaaattcaaa atccatatat taatttttgt agtaaaagtt tatgtaaaaa aaaaaaaaaa 720 

gggcggcc 728 

<210> 125 
<211> 986 
<212> DNA 
<213> Homo sapiens 

<400> 125 

gcactggcct cttcactggt ggccgagaac cagggctttg tggcagcact gatggtgcag 60 

gaggcaccgg ccctggtacg gctgagcctg gggtcccatc gggtcaaggg cccactccca 120 

gtgttgaagc tccagccgga gggctggagc ccatctactc tctggagctg cgcttccgtg 180 

tggaaggaca gctgtatgca cccctggagg ctgtccatgt gccctgcctg tgtcctggcc 240 

gccctgcccg ccctctgctc ctgcctctgc agccccgatg cccggccccc gcacggctgg 300 

atgtccatgc cctttacacc acatccactg gtctcacgtg ccatgcccac ttgccacccc 360 

tgttcgtgaa ctttgccgac ctctttctgc ctttcccgca gcctccagag ggggccgggc 420 

tgggcttctt tgaggagctc tgggattcct gcctgccaga gggtgctgag agtcgtgtgt 480 

ggtgtccact tgggccacag ggcctggagg gcttggtgtc ccgccacctg gagccttttg 540 

tggtggtggc ccagcctcct accagctact gtgtagcaat ccacctgccc ccggactcaa 600 

agctgctgct gcggctggag gcggccctgg cagatggagt gcctgtggcc tgcggaccga 660 

tgactgggcc gtgctgcccc tggcggggga ctacctccgt gggctggcgg ctgctgtctg 720 

agccccggga gaccaggtgg gggcaggact gtggcccttg tgggggccaa ggcacactcc 780 

tgtagctctg tcgccaaaac cctgcattcc gcagtgccct cgctggcttg ttttcttttg 840 

ggccccggtt gggagcaggc tcctgggggt gagggtctgt ctgagtctgt ttttgctgct 900 

ctagcaagat ccctgagacg gggtaagtta taataaacag aaatgtattg gctcagaaaa 960 

aaaaaaaaaa aaaaaagggc ggccgc 986 

<210> 126 

<211> 4893 

<212> DNA 

<213> Homo sapiens 

<400> 126 

ccacgcgtcc gtgagaagat aatcctgaga ggctgcatcc tgagaaatac cagctggtgt 60 

tttggaatgg ttatttttgc aggtcctgac actaaactaa tgcagaatag tggtaagaca 120 

aagtttaaaa ggacaagcat tgatagattg atgaatactc tagtactatg gatttttggg 180 

tttctgatat gcttgggaat tattcttgca ataggaaatt caatctggga gagtcaaact 240 

ggggaccaat tcagaacttt cctcttttgg aatgaaggag agaagagctc tgtgttctcc 300 

ggattcttaa cattctggtc atatattatt attctcaata cagttgtacc catttcctta 360 

tatgtgagtg tggaagtaat tcgtctagga cacagttatt ttataaactg ggaccggaag 420 

atgtattatt ctcgaaaagc aatacctgca gtggctcgaa cgaccacgct caatgaggaa 480 

ctggggcaga ttgagtacat tttctccgac aaaacgggta ccctcactca aaacatcatg 540 

acctttaaaa gatgttccat taatgggaga atctatggtg aagtacatga tgacctggat 600 

cagaagacag aaataactca ggaaaaagag cctgtggatt tctcagtcaa atctcaagcg 660 

gatagagaat ttcagttctt tgaccacaat ctgatggaat ccattaaaat gggtgatccc 720 

aaagttcatg aattccttag gttacttgct ctctgccaca ctgtaatgtc agaagagaat 780 

agcgcaggag agctgattta ccaagttcag tcacctgatg aaggggctct agtgactgcc 840 

gctagaaatt ttgggttcat ttttaaatcc cggaccccag agaccataac aatagaagaa 900 

«™T! C ^ a9ttactCa tcaattactt gcctttttgg atttcaacaa caccagaaaa 960 

aggatgtctg tcatagttcg aaacccagaa ggacagataa agctttattc caaaggagca 1020 

gatactattc tgtttgagaa acttcatcct tccaatgaag tccttttgtc tttgacgtca 1080 

gaccacctca gtgaatttgc aggggaaggc cttcggacct tggccatcgc atacagagac 1140 

ctggatgaca agtactttaa agagtggcat aagatgcttg aagatgcgaa tgttgccaca 1200 

gaagagaggg atgaacgaat agctgggcta tatgaagaaa ttgaaagaga tttgatgcta 1260 

ctaggtgcca ctgctgtaga agataagtta caggagggtg ttattgaaac agttacaagt 1320 
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ttatcactag ccaatattaa gatctgggtc ctaacaggag acaaacaaga aactgccatc 1380 

aacatcggtt atgcctgcaa catgctgact gacgacatga atgatgtgtt tgtgatagca 1440 

gggaataatg ctgtggaagt gagagaagaa ctcaggaaag caaaacaaaa tttgtttgga 1500 

caaaacagaa atttttccaa tggccatgta gtttgtgaaa aaaagcagca gctggagttg 1560 

gattctattg tagaagaaac cataacagga gattatgcct taatcataaa tggccacagt 1620 

ttggctcatg ccctagaaag tgatgtcaag aatgatctcc tagaacttgc ttgcatgtgt 1680 

aagactgtaa tttgctgcag ggtcactcca ctccagaaag cccaagtggt agagctggtg 1740 

aagaagtaca gaaatgctgt tactttggcc attggtgatg gagccaatga tgtcagcatg 1800 

attaaaagtg ctcacattgg tgttggcatc agcggccagg aaggattgca agcagtctta 1860 

gccagcgact attcatttgc acagtttaga tatctccaaa ggcttctcct tgttcatgga 1920 

aggtggtctt atttccgaat gtgcaaattc ttatgctatt tcttctataa gaattttgca 1980 

tttacacttg tgcatttctg gtttggtttc ttctgtggtt tctcagccca gactgtttat 2040 

gaccagtggt tcatcaccct ttttaacatt gtttacacat cactgcctgt tttagccatg 2100 

gggatttttg accaggatgt gagtgaccag aacagcgtgg actgtcccca gctctacaaa 2160 

ccaggacagc tgaatctgct ttttaacaag cgtaaatttt tcatttgcgt gatgcatgga 2220 

atctacacct cattagtcct tttcttcatc ccctatgggg ccttttacaa cgtggctgga 2280 

gaagatgggc aacatattgc tgactaccag tcctttgcag ttaccatggc cacatctttg 2340 

gtcattgtgg tcagtgtgca gatagccttg gataccagtt actggacttt cattaatcac 2400 

gtcttcatct gggggagcat tgccatttat ttctccattt tatttacaat gcacagtaat 2460 

ggcatctttg gcatcttccc. aaaccagttt ccatttgttg gtaatgcacg acattccctg 2520 

acccagaagt gcatctggct tgtaattctc ttaacaacag tggcttcagt tatgccagtg 2580 

gtggcattca gatttttgaa ggtggattta tacccaaccc tgagtgatca gatccgccgg 2640 

tggcagaagg ctcaaaagaa ggcaaggcct ccaagtagcc gaaggcctcg gacccgcagg 2700 

tcaagctcaa gaaggtctgg atatgctttt gctcaccaag aaggctatgg agagcttatc 27 60 

acatctggaa aaaatatgcg agctaaaaat ccacccccaa catcagggct ggaaaagaca 2820 

cattataata gcactagctg gattgaaaat ttatgtaaga aaaccacaga caccgtgagc 2880 

agctttagcc aggataaaac agtgaaactg tgagtcaata tgaatttaaa ccacgtagtt 2940 

atcttttcac ttcaggtgga gctgaaattc tgctggctcc agagtttgag atttgaggca 3000 

agaggtgggg caggcagatt gcctcactta acttaaatct gcggcagaca actgccagtg 3060 

cccatcaaac aggagtgtgc gctatggaaa accaggccag agggtcactg tctggtttgt 3120 

gatttggtgg acaaaacact cgctgttaca agtacagatt tttttttttt ttaaatcaac 3180 

ctagatacca attgacctga actttagaat cttatttatg gagaaaaact tgtaaagctg 3240 

catattcact gaatggatcc tcaggcggat aaaagggtgc attttaaagg tatatatcca 3300 

agctgaaaag catgcctatt gacagataaa catgtatctg taagatcagc ctttcccaag 3360 

gtatactttt aaaatttaaa gcgtgtactg tgttgctttc agactgagtt gcatgtcact 3420 

ctttagtctt gatatctacc tgtctgttca gccaggacaa caaatggctt ccaagcctga 3480 

agaatacaaa agtgtgcttg tgtttctcat ttttatacca gtctagggac aaaggagact 3540 

gaacatcttt gcagcaggat aggctggtaa tttgatcaaa tttattcaaa aagctctcag 3600 

tctgtgtcat gtaaggacat gcttatgaaa tgtgagagag gctcgccact aagtattcta 3660 

aatacttttc aatggctttt ctaacaacct cagtagtaat ttgctgagca tcatccagac 3720 

cattaataga atcagcaaag cactggaatt tcacacttta atgataatat tccacatagt 3780 

ctatgggcaa atattttcaa catttccaat ttttaaagct tcagaattga agccaaacaa 3840 

attaataaat aattgtttta attactattt aaaaactcag gtttagattg tttaaaatta 3900 

gttgcttttg atactcagct gtcatgttta taattcaaac atgtagtaaa catatgtagg 3960 

taaggttgtt tttttggaga tgttgcagct caaatttcag tccacatatg aatcatcagt 4020 

gtattttcca taaagtgatt cgggcatatt tgtgtgaaaa cctcagttct gtcacttctt 4080 

acctctataa acttggacga taatgtgcct tctctgagac tcagtttctt cctctgtaaa 4140 

atgaggacat actacctacc tcacgtggtt ggttgatgat tgtctgtcaa agcacaaact 4200 

ctgaaattat taaaaacata attatttcat aaacagatga gttaagttcc agttaactca 4260 

acatcagtat aacagagcaa ttggaagaga atatgaaaaa actggaatct aaatagtcag 4320 

tgaggaaggc tttgataaaa tgaaattgcc agaaagatat aaaactggtt agggtcctac 4380 

agggaaataa aattataacc gtggaggtac atttctctac cagaaagcaa aaataaagca 4440 

tcatgtctta atggttttct acaaatcaac ttctaattct acagagtcct taatctggtc 4500 

cctattaaat tcttggtcag acaaagttac atttcccaag agagtcaggt gacacttgag 4560 

tgagtttgat ggataatgag ctaatgtgat atctataggt cacaattttt taaaaccaaa 4620 

attttcaagt ctgggataat ctttcctaaa tgggatcaaa tgaaataata tgtgtaaaag 4680 

agtcaaatgc agtcctttac catagtaact gcctatggac gttgtctttc ccttacatgc 4740 

ctgcctacac ttaaccagat gttggttttc aatgtctaat ttgtcattag tttcaccaca 4800 

tttgctcact ttttgtaaca tttttgcaag atttgaaaac tttcagtaaa tgttttggca 4860 

ctattggtaa aaaaaaaaaa aaaaaaaaaa aaa 4893 
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<210> 127 

<211> 1410 

<212> DNA 

<213> Homo sapiens 



<400> 127 

gcccacgcgt 

tattttcttt 

ggaatcattt 

ctctactttt 

ttttttgttt 

ttaggtcagg 

ctgaattgaa 

atgaatatta 

ttcctccttt 

ctcaaaggat 

cattagcata 

tgtttacttg 

tgaagtgcat 

gagtagctgg 

gtagagcctg 

ggtgaaagga 

cactccagcc 

aacctatacg 

acaccgactg 

gccaccaccc 

tctgggttat 

tacgatttta 

tttactttac 

tgaaaaaaaa 



ccgagaaaaa 
ccatgtgccc 
aacagagata 
ttactgtcac 
actacacctc 
tactatttct 
ttttcctcag 
aataacttca 
ttaagtgttt 
ggtctccatt 
ttgccttctt 
ccaagggaac 
tggtgtaatc 
gaccacaggt 
ggtaacatgg 
ttgcttgggc 
tgggtgacag 
tttttttttg 
ggaagatggg 
tctctgggaa 
ggagaagttg 
atgaaaactt 
atcctaaaac 
aaaaaaaaaa 



tgctgctcag 
actgtgtgta 
cttgtaaaaa 
ttgcagtttt 
caatttgtag 
gtcatttctc 
cagcaaacta 
catacatcat 
gtaaactaca 
ccaggatacg 
cccagcaatc 
attttttgtt 
acagctcact 
gagtgccacc 
ggtggaacaa 
cagggaggtc 
aatgagacct 
tttttttttt 
gcttaggtaa 
gagttcctgc 
aaaattgttt 
ttcagaattc 
tgccttttcc 
aaaaaaaaaa 



tttttattgt 
cctgttgcac 
ggacttttgt 
tagattctct 
tgaaaagaat 
agtctcgtaa 
gagatagcaa 
gagtgcaagt 
cagagtatct 
ctataggaga 
cacatggctg 
gttttttgag 
gcagcctcga 
acacccggct 
gcctgtagtc 
aaggctgcag 
tgtctcaaaa 
gaaaagccag 
cagccaaacc 
ttctgtatgg 
tgttcctcat 
acgtttgtgt 
tatggttttg 



ctaccaatgg 
atatcctgta 
ttttctatac 
gaaagattct 
gggctgctat 
tcttgggcag 
ttttttatta 
gctcaataaa 
caaactgcag 
gcactttctt 
gaaggagatt 
acaatgtctg 
cctccctacc 
aattttttaa 
ccagatactc 
tgagccgtga 
aaaaaaaaaa 
accttgtgcc 
tggctgtcag 
caagcataaa 
tagtttataa 
agatatttca 
tcaataaaac 



taagtataca 
gcctaggaga 
agaatgtaaa 
ctgatagcaa 
accattggat 
gttactaaca 
tagtattatt 
tgttaattta 
atacaaaata 
acttgatcac 
cctctcctac 
tcgcccaggc 
tcagtctcct 
aaacattttt 
aggaggctga 
aaggccactg 
agtttcttgg 
cttgttttga 
ctgtgtggga 
tcaagctcag 
ttgtatgaaa 
gagaaccatt 
actatgatgt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1410 



<210> 128 

<211> 1727 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 
<222> (979) - . {979) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1047) . . (1047) 
<223> n equals a,t f g, or c 

<220> 

<221> misc_feature 
<222> (1135) . . (1135) 
<223> n equals a,t,g, or c 



<400> 128 

ccacgcgtcc 

tggtaccccc 

gccgccggct 

tcctggccaa 

agagtctcct 

gccaggcagg 

ttcacatgct 

cccgggcagc 

tggtggagtc 



ggccatggtt 
agtccgctgc 
gctcctgtcc 
cgtgggtgcg 
caataccact 
cagccggggc 
cacggtcact 
agcgctaggg 
ggcatggtac 



gccactgtct 
ctgtttgcac 
tacagcactg 
gccgggcagg 
caccagctgc 
ctgacatttg 
cagcaggtcc 
acccagcgag 
ctccattgct 



gtggcctcct 
tcagcgtgcc 
ccaccctggc 
tgctgaggtg 
atgcagcatc 
aggcccagga 
tggaggattt 
tggtcacagg 
acctgacaga 



ggtcttcctg 
caccctgggt 
cattgctgtg 
tgtcaccgag 
cagggctctg 
caatggctct 
ctctggcctg 
gctgtttatg 
cctgcggttt 



agcctgggcc 
atggagcagg 
gtgcccaacg 
ggctccctgg 
ggccccacag 
gccttctacc 
gagtccctgg 
ttgggcctcc 
gacaatatct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
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acgccactca acagctgacc cagcggttgg cacaggccca ggctacacac ctcctggccc 600 

ctccacccac ctggctgctc caggcggctc agctgaggct gtcacaggag gagctgttga 660 

gttgtcttct aaggctgggg ctgcttgccc tgctcctcgt ggccacggct gtggcggtgg 720 

ccacagacca tgtagccttc ctcctggcac aggctactgt ggactgggct cagaagttgc 780 

caactgtgcc catcacgctc acggtcaagt atgatgtggc atacactgtc ctgggcttca 840 

tccctttcct cttcaaccag ctggctccgg agagcccctt cctctccgtc cacagctcct 900 

accaatggga gctccgcctc acctccgccc gctgcccact gctacccgcc cggcgtcccc 960 

gcgcagctgc cccgctggnc gcggggggcc tgcagctcct ggcgggctcc acggtgctcc 1020 

tggagggcta cgcccgccgc ctgcggnatg ccatcgccgc ttccttcttc acagcccagg 1080 

aggcgaggag gatccgccac ctacacgccc ggctccagcg aagacacgac aggcnccaag 1140 

gccagcagct gcccctaggg gatccttctt gcgtccccac acccagacct gcctgcaagc 1200 

ctccggcatg gatagcctac aggctggatg ccttaagaac cgagagcagt gagggagaag 1260 

ggaaagagct ttggagttgc agagacctga gttgtcacct tggtcctgtg ccgcctccct 1320 

gtgtgacctt gggtaagtca cttcacctct ctgagcctcg gtttctacat ctgcataacg 1380 

acagcatatt taccattgat gtgacctact tcccacgcag ggatgtggtc aggatggaag 1440 

gaaatactgg gcatgatagg cctggataac cggtaaagaa ccatgcaaag gcgaagacaa 1500 

ggagtgcaga gagagctcat ggttcctcca ggctggttgg cgatcaggct catctcatct 1560 

gcaccaactg ctctacttgt tagatggaga ccttgcatca tgaatttctc gaaatgctcc 1620 

tggaacttat ttatatgcct caaaatcctc taaactcatt tatagtaacc catagtttta 1680 

attttataaa taaacgtatt tattaaatct taaaaaaaaa aaaaaaa 1727 

<210> 129 

<211> 1353 

<212> DNA 

<213> Homo sapiens 

<400> 129 

ccacgcgtcc gcgctgctgc cgccgccgcc tcgggtcgtg gagccaggag cgacgtcacc 60 
gccatggcag gcatcaaagc tttgattagt ttgtcctttg gaggagcaat cggactgatg 120 
tttttgatgc ttggatgtgc ccttccaata tacaacaaat actggcccct ctttgttcta 
tttttttaca tcctttcacc tattccatac tgcatagcaa gaagattagt ggatgataca 
gatgctatga gtaacgcttg taaggaactt gccatctttc ttacaacggg cattgtcgtg 
tcagcttttg gactccctat tgtatttgcc agagcacatc tgatggggcg cctacccttc 
ttcagcaaga tgggaacagc tgagtctgaa ggaagagaaa cactgacaca gcagctgcct 420 
ctcccagcag ccgccatgag aagattgtta cctgcaagca gagtgtccac tcaacccgtg 480 
ctgaggctgg cagacagtgc tgagtcactt ctgggcaggc ctgctctgtg ggctctagga 540 
ttcctgcttt gccctccctc tcaggcacaa tgacaactac tgctcagtgc cagacactgc 
accatgtagg caacacgtgg cagtgatgat tagtcacaaa atcacattta tattcattct 
aatgaaactg ccattgcaaa attataactg agacagtgaa agaagtctga cctaaccaac 720 
tccatcttgc ttctaacctc caagctgtcc ttgttcattc ctgggactca ttttgggagg 780 
aacttagtta atagcttaca gtttaaaaca aagacaatca cagacctttc ccaaaacaaa 
cccccttctt gcctggaaac tagactgcct ttgtaggatt aacaaattag ccgaaagatt 
agaaattatg gtttaggagt cacgcagctg gagatgacaa gattctgaca ctcctccaat 960 
tgctcctggg gataacatta ctattctaag gcctaacatc agtgcttgag atgttttgta 
gaccctgccc ttgatggatc agctggtact acccagaccg ataaactggc tcgtcttatc 
ttgtggcccc cacccaggag ctgactcaat gcaagaagac tgttctgact ccctatgatt 1140 
tcatctccaa cccaaccaag cggcactgtc aactcactgg cctcccccta cccaccaaat 1200 
tatccttaaa aactcagatc cccaaatgct cagggaaact gattatgatt accccaaagc 1260 
ttggagtaat aataaaactg gcctgtctcc cgcacagcca aaaaaaaaaa aaaaaaaaaa 1320 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 1353 

<210> 130 

<211> 2504 

<212> DNA 

<213> Homo sapiens 

<400> 130 

tcgacccacg cgtccgcgag tgcctgcagg actgggcctc cttcctccgc ctggccatcc 



180 
240 
300 
360 



600 
660 



840 
900 



1020 
1080 



60 



ccagcatgct catgctgtgc atggagtggt gggcctatga ggtcgggagc ttcctcagtg 120 
gcatcctcgg catggtggag ctgggcgctc agtccatcgt gtatgaactg gccatcattg 180 
tgtacatggt ccctgcaggc ttcagtgtgg ctgccagtgt ccgggtagga aacgctctgg 240 
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gtgctggaga catggagcag gcacggaagt cctctaccgt ttccctgctg attacagtgc 300 

tctttgctgt agccttcagt gtcctgctgt taagctgtaa ggatcacgtg gggtacattt 360 

ttactaccga ccgagacatc attaatctgg tggctcaggt ggttccaatt tatgctgttt 420 

cccacctctt tgaagctctt gcttgcacga gtggtggtgt tctgaggggg agtggaaatc 480 

agaaagttgg agccattgtg aataccattg ggtamtatgt ggttggcctc cccatcggga 540 

tcgcgctgat gtttgcaacc acacttggag tgatgggtct gtggtcaggg atcatcatct 600 

gtacagtctt tcaagctgtg tgttttctag gctttattat tcagctaaat tggaaaaaag 660 

cctgtcmgca ggctcaggta cacgccaatt tgaaagtaaa caacgtgcct cggagtggga 720 

attctgctct ccctcaggat ccgcttcacc cagggtgccc tgaaaacctt gaaggaattt 780 

taacgaacga tgttggaaag acaggcgagc ctcagtcaga tcagcagatg cgccaagaag 840 

aacctttgcc ggaacatcca caggacggcg ctaaattgtc caggaaacag ctggtgctgc 900 

ggcgagggct tctgctcctg ggggtcttct taatcttgct ggtggggatt ttagtgagat 960 

tctatgtcag aattcagtga cgtggtagga aagaaagtca ggtcaagtga tgcttttgag 1020 

cttacacaca attcacaggc ccaccagtga caatttactg tgagttaatg tcattcaggt 1080 

gtgcccatgg attttgaggg ctggaaatgc aaagacacat ttttctataa aaagaaaaag 1140 

caactaaggt taaaagctat attgtggccc aagacactgt ctgaaagatg acatgagtag 1200 

taattcacca ctatctgaac caagcaagga tcaatgtgct gactgcattg gccaatggct 1260 

ttgatacttc tgctattttt ttagacacaa acccataaac taactgctta agaattcata 1320 

ctgcttgaat tatgtaaaat atattttaca gtatatcttt ccttgggcct tagattacta 1380 

ttcactgggc aaatggtatt tgtttttgtt ttaatttttt ttttaataga cggaagtctt 1440 

gctctgtcat gcaggctgga gtgcggtggt gcgatcatag ctcactgcag cctcgaactc 1500 

ttgggcttca agcaatcctc ctgtgtcagc caccagagta gctgagacta caggggtatg 1560 

ccaccatgcc cagctggcat ttgttaatct tcatttgagg tctagatcta ggcactgtgg 1620 

acactgaaaa acagttggga aatctttcga gctgtggaaa tccaaacaaa gactgataat 1680 

tcctggtarg ggtgtgtgcs tgacgtactg carcctyaam ctyctgggct yaagtgatcc 1740 

tcccacctca gcctcctgag tagctgagac cacaggcgtg tgccaccacg cctagctaat 1800 

ttttwawacc rgggtcwamc ctttgtttcc caggstggty ttgaattcct gggatcaagc 1860 

aatycttcca cctkgsmctc ccaaagtgtt gggattatag gcatgagcca ccasgactgg 1920 

ccagaggaca aaattttaat aaaggtctta gcttaagcag taatcytact tcattaagcc 1980 

ttcctggggt gcggtacaca ccgttaattc agcaaccctc agtacatact aagtatgctc 2040 

agtgctgtga aagtggatta caccaaatta agtcattctt atcacaccca atcaaaagtc 2100 

aagaagccag ggataaaagc acctcaggca cataacatta atctagtaat gtaattctct 2160 

gcacatccag ctggtgaaac tgcgtgctgt aagctgggac cagctttgtc cataactgct 2220 

gagagaactt gctgaagctc taggaataat tttgcctgcc cggttgctca ccagttgtag 2280 

cttgccagct cccaacaccc ttcctggtgc caataaactt tctcaaagag caatactgac 2340 

atttcttttg ataaaacctc cagccttctc tgtgttgttc cgacataccg aggaccaact 2400 

ggtctacatg gatgccctga acatgcaatt ctttcttcca aaataaaaca ttaaatagag 2460 

aaaaaaaaaa aaaaaagggc ggcc 2504 



aaaaaaaaaa aaaaaaaaaa 



<210> 131 

<211> 1905 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_feature 

<222> (1)..(1) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1828) . . (1828) 
<223> n equals a,t,g, or c 



<220> 

<221> misc_f eature 
<222> (1837) . . (1837) 
<223> n equals a,t,g, or c 



<220> 

<221> mi sc_ feature 
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<222> (1846) . . (1846) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1860) . . (1860) 
<223> n equals a,t,g, or c 

<400> 131 

ngccacagca gagacagtgg agggcagtgg agaggaccgc gctgtcctgc tgtcaccaag 60 

agctggagac accatctccc accgagagtc atggccccat tggccctgca cctcctcgtc 120 

ctcgtcccca tcctcctcag cctggtggcc tcccaggact ggaaggctga acgcagccaa 180 

gaccccttcg agaaatgcat gcaggatcct gactatgagc agctgctcaa ggtggtgacc 240 

tgggggctca atcggaccct gaagccccag agggtgattg tggttggcgc tggtgtggcc 300 

qggctggtgg ccgccaaggt gctcagcgat gctggacaca aggtcaccat cctggaggca 360 

gataacagga tcgggggccg catcttcacc taccgggacc agaacacggg ctggattggg 420 

gagctgggag ccatgcgcat gcccagctct cacaggatcc tccacaagct ctgccagggc 480 

ctggggctca acctgaccaa gttcacccag tacgacaaga acacgtggac ggaggtgcac 540 

gaagtgaagc tgcgcaacta tgtggtggag aaggtgcccg agaagctggg ctacgccttg 600 

cgtccccagg aaaagggcca ctcgcccgaa gacatctacc agatggctct caaccaggcc 660 

ctcaaagacc tcaaggcact gggctgcaga aaggcgatga agaagtttga aaggcacacg 720 

ctcttggaat atcttctcgg ggaggggaac ctgagccggc cggccgtgca gcttctggga 780 

gacgtgatgt ccgaggatgg cttcttctat ctcagcttcg ccgaggccct ccgggcccac 840 

agctgcctca gcgacagact ccagtacagc cgcatcgtgg gtggctggga cctgctgccg 900 

cgcgcgctgc tgagctcgct gtccgggctt gtgctgttga acgcgcccgt ggtggcgatg 960 

acccagggac cgcacgatgt gcacgtgcag atcgagacct ctcccccggc gcggaatctg 1020 

aaggtgctga aggccgacgt ggtgctgctg acggcgagcg gaccggcggt gaagcgcatc 1080 

accttctcgc cgccgctgcc ccgccacatg caggaggcgc tgcggaggct gcactacgtg 1140 

ccggccacca aggtgttcct aagcttccgc aggcccttct ggcgcgagga gcacattgaa 1200 

ggcggccact caaacaccga tcgcccgtcg cgcatgattt tctacccgcc gccgcgcgag 1260 

ggcgcgctgc tgctggcctc gtacacgtgg tcggacgcgg cggcagcgtt cgccggcttg 1320 

agccgggaag aggcgttgcg cttggcgctc gacgacgtgg cggcattgca cgggcctgtc 1380 

gtgcgccagc tctgggacgg caccggcgtc gtcaagcgtt gggcggagga ccagcacagc 1440 

cagggtggct ttgtggtaca gccgccggcg ctctggcaaa ccgaaaagga tgactggacg 1500 

gtcccttatg gccgcatcta ctttgccggc gagcacaccg cctacccgca cggctgggtg 1560 

gagacggcgg tcaagtcggc gctgcgcgcc gccatcaaga tcaacagccg gaaggggcct 1620 

gcatcggaca cggccagccc cgaggggcac gcatctgaca tggaggggca ggggcatgtg 1680 

catggggtgg ccagcagccc ctcgcatgac ctggcaaagg aagaaggcag ccaccctcca 1740 

gtccaaggcc agttatctct ccaaaacacg acccacacga ggacctcgca ttaaagtatt 1800 

ttcggaaaaa gccgtgtggt ccagcttncc ccgtggnttc aattantttc ccaattttgn 1860 

ctgcattcgg aaccattagc cctgcaattt agcaggggca agccc 1905 

<210> 132 

<211> 3091 

<212> DNA 

<213> Homo sapiens 



60 



<400> 132 

aaaccggaaa gtttgtagga aaattgctgc acatggcctt tgcagaaaag agagccttca 

aaacctctta cattccagta gaaaactctc tctgcaagtc cttaactttg ttcactcatt 120 

ccaggaaggt gcttcaatat tggatattca cacagagccc agtttttcaa gtttgctttc 180 

acagtcatcg tatgctgaca tgggtgttcc acttcctgca aaaaacttaa tatttaaaga 240 

tggtgtctta tcagaakgga gtggacggtc accttcctca cttcttattg ctaatctcca 300 

tttgcaataa tttggttaca ccatttgttg ctcacacttt ctgccttttt tctttcttaa 360 

cgttagcttt atagtgtcag ccactaaaaa gcatcctgct gctgcagtgc aattcttgct 420 

taactaatat taaaagttgg ggaacatatt catgttttct gaagttttgc tcattattgc 480 

acatcttatt gcgacaaagt gctttttagc agccagcact gtatttttta ccttgagaca 540 

atctgcattt cttttataaa actaagtata tactttatag gctttatgat gactgttatg 600 

tttataagca gtcactatga aaattgcaat ggtaatttta tatgttagtt tatcaaacat 660 

aaatcttgtt taattttata ttctgttacc tatactttgg gggatcaagg gaagagatgg 720 

aactcttcct ctgaaaaggc ttcttggtac ttaaagtagt aaaactataa aacaataaac 780 
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atccagtatt gagagatgat atgatagggc attatgaatt cctatgggtg tctgtaaatt 840 

atgtatgtca gttggacatt gtagaaggta tgtaaatcag catagttgtg tataacttaa 900 

ccttgattta taaggtctta agattatgac tattcattga catctcatga gaagctttag 960 

aagactttct atttttaaac accatttata tgtggacttc tgttgtcact gactttgggc 1020 

tttatatttt catagagtct ttatggaaaa aatagaattt attttccact cttgtagcta 1080 

tagctgctgc acactttcac cctgatttat ttttttgttt cttagctttg atgttttcaa 1140 

accaaggatt gtgattttag gttagaatta catattagaa gcattaagac tatgtctttg 1200 

gatcagaatg ctttagtgat aaacctactt tgaagacata ctcttaagca atctggatct 1260 

taaatttatg tgaatacttt tttagaaaat gataaagaaa aatggaatta cttcaaagtg 1320 

tttcttgagt cattgattct tttagcatct caaatgttaa ttagaataat tggaatcact 1380 

ttttagactt ttcaagttac cttccttggg aagtttgtgc agtgttatag tttagtttag 1440 

ctcctcttac agggtaatgg tttgctagtt taaaactgta accaaacgaa ctggtcagac 1500 

aacatatatc taaaacactt aaaatgttag gaagtttggg aatgttataa cctaaacgtt 1560 

tttgctggta actttttgtt atttatagat atttgtgtat ttaacataca tacttcagga 1620 

aatatatgcc tttcctaaaa cttaaccatg cattcaatac catggcctat ctatagaatt 1680 

gaatattttg gaccatgtta tctgtggcac agtcagtgct gtgtttgagg taaatgcagt 1740 

aacggttagt tttctacttt gtcttataga aggtagaaac catgtgtatg ttatgtttgt 1800 

ctataaaaga aaaaatacta atattaaata atttcttacg actctgagtc actcacttat 1860 

ttttccaata attgatattg tacattccta gtgccattag gtatgtatgt atgtaacttt 1920 

tacagttttt cagctgaaag ttgtaagtat tttttttttt tgatcggggc tctttaatct 1980 

cattttaatt tcctttgttt gaactgtagt tatttattcc tatattaacc atctaaacca 2040 

actgtaatga catgtacact aatacagaat tgaacatttg tagttgttgg cagtgaaccc 2100 

agttgttggt gaatttaaag cttaaaatat gggaatgatt tgctgctata tttcctttga 2160 

gagagaaagg aggaagaaat agaacctaat agtgatcatg aattttaggg aaagtaccga 2220 

agaaccatgg ggtcccctct ggtttcttgt gttgaatgag gcaagggtaa tcatctgatt 2280 

ccgagctgaa gacctctggt cctcttaagg agggagagtg catttttaga gcttttagca 2340 

aaatgtgaaa agctgatgtt tgcgccttgc tttgtgaatt tggctttgtt ttacttatac 2400 

attaactcat gtaatctctt aaatcttaca agcattgatc catttcaaca aaaaggtaaa 2460 

tttaaaatgc agactttgtt atttgccaaa gaagattcat gaaaaattta cgtccaatta 2520 

ttttgcaaat agttaatttc atttggcttt ttaccatgtt ccttcctttc tttttcccgc 2580 

ttccttaatg taatttaaac cctggcaaac attctttaga aaccaagagg aaagaaagaa 2640 

caaatatcaa aaaagacata gaatttaata ttgatacaat ttcacctcta aaatggattt 2700 

gaagaaatgc aactttatat caaaaaatgt catctgattt cctttgtttc ttttttaaat 2760 

tatgtaatca gatgatttta tgtttttttt tcaggggagc ggaatattgg tttcttttac 2820 

ttgttgtttt cagttttctc tgccattcat gtttcttttt tgtgttcagt gtttcaaata 2880 

caatttgtat ttaaggattt taaaatacca aactgtaact gagtacagtg gatcgttttc 2940 

tgttaggatg ttaatattat acaatgaaat ctataaagtg ttgtcaattt gattattgac 3000 

acatataaca tgtttacaaa taaactgtgg tattgatcaa gttactatga aaaaaaaaaa 3060 

aaacccgggg ggggccccgg aacccaatcc c 3091 



<210> 133 

<211> 1396 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (668) . . (668) 
<223> n equals a,t,g, or c 



<220> 

<221> misc_f eature 
<222> (739) . . (739) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (751) . . (751) 
<223> n equals a,t,g, or c 



<400> 133 
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60 



240 
300 
360 



gctggtaacc aggtggaacc atttcacgtg tccctcccca gctgcctcag tccccttccc 

cacctgggcc acagcatggg ggttccctca cccaccgcct ggccctctct tgcctcgttc 120 

cacactcaga aaaaagcaag gatcagacaa gaagaagagt ccccacccct cccgtccccg 180 
caggagctgg cgttctctgc gctaagggtg ttttttagag tgatgttttt tctcctctgt 
ctcgttgccc tggagatcaa agggttcact ttctcagcga ggggtgccag ggacagattt 
ctaaacaagt ctggaccgca gccaggaaaa aagatgaaaa caacacactg taaacagcct 

ctattcagca aacctggtca ggtcagaggg gctytgagga aagcaagagg gaggcaggag 420 

gagagggaag cggtggggat gtgggggggg cgggggcaca gttatcctga atacataaaa 480 

acaagtgagg tcactgaggt cagggatagt cccaaacatc cccaagtcca gcctttcctg 540 

acaaccaggg ttacatgcag agtcccaggc catctgcagg ttttggaggc cctgtgcggg 600 

gcctgggggt ctatgtttaa acacgccctt gtggtggtcc aagtycccag aascagggga 660 

agggcgantc tgggctctga atggcargtg gggcagctcc amctcatcct cctacatggc 720 

acccagcact gggctgcang cytggtcccc nacttgccgc aggaatcaat cctgccagct 780 

cagagccscc gtgtgacaaa caccccagga acagaggaga catgagaaag ggactcacca 840 

gcccactgcc caggatgtag aagtcgtcgc aggagaagat ggtgccgggg taggaggaga 900 

agaccagctt gttgccggga accagcgggt agtcccctgt gcaggcagag cgagccaggg 960 

atgctggtca gacaggcaca ggtggaggcc cctgcaccct acctaacaag acacaggcac 1020 

aggggcacag gcaggcctyc gaggaagccc ccactgtgtc ctttttgtca tttagcaaat 1080 

gaggtcattg ggcatataaa agtgcatata cgtgcaagta aaaataaaag ctagcagcaa 1140 

aacttatata gttggsccty catgtccgtg ggttccacat cctt'ggattc aatsgamtgg 1200 

ggaccaaaaa tactaggaaa aaaacatgat taaaaagaaa caacacagct gggtgcagtg 1260 

gytsacacct gtaatccctg cactttggga ggccaaggca ggcggatcac gaggtcagga 1320 

gaccaagacc atcctggcta acacggtgaa acccgtctct actaaaaata caaaaaaaaa 1380 

aaaaaagggc ggccgc 1396 

<210> 134 

<211> 1564 

<212> DNA 

<213> Homo sapiens 

<400> 134 

gcggacggtg ggctgtgcaa ccttcctccc tttcttaaat gcttggggca tttgtctggc 60 

cttccctttt actgctggct gctgcctgca tctgtctctt aaccttcatt aactgtgcct 120 

atgtcaaatg gggaaccctg gtacaagata ttttcaccta tgctaaagta ttggcactga 180 

tcgcggtcat cgttgcaggc attgttagac ttggccaggg agcctctact cattttgaga 240 

attcctttga gggttcatca tttgcagtgg gtgacattgc cctggcactg tactcagctc 300 

tgttctccta ctcaggctgg gacaccctca actatgtcac tgaagagatc aagaatcctg 360 

agaggaacct gcccctctcc attggcatct ccatgcccat tgtcaccatc atctatatct 420 

tgaccaatgt ggcctattat actgtgctag acatgagaga catcttggcc agtgatgctg 480 

ttgctgtgac ttttgcagat cagatatttg gaatatttaa ctggataatt ccactgtcag 540 

ttgcattatc ctgttttggt ggcctcaatg cctccattgt ggctgcttct aggcttttct 600 

ttgtgggctc aagagaaggc catctccctg atgccatctg catgatccat gttgagcggt 660 

tcacaccagt gccttctctg ctcttcaatg gtatcatggc attgatctac ttgtgcgtgg 720 

aagacatctt ccagctcatt aactactaca gcttcagcta ctggttcttt gtggggcttt 780 

ctattgtggg tcagctttat ctgcgctgga aggagcctga tcgacctcgt cccctcaagc 840 

tcagcgtttt cttcccgatt gtcttctgcc tctgcaccat cttcctggtg gctgttccac 900 

tttacagtga tactatcaac tccctcatcg gcattgccat tgccctctca ggcctgccct 960 

tttacttcct catcatcaga gtgccagaac ataagcgacc gctttacctc cgaagatcgt 1020 

ggggtctgcc acaaggtacc tccaggtcct gtgtatgtca gttgctgcag aaatggattt 1080 

ggaagatgga ggagagatgc ccaagcaacg ggatcccaag tctaactaaa caccatctgg 1140 

aatcctgatg tggaaagcag gggtttctgg tctactggct agagctaagg aagttgaaaa 1200 

ggaaagctca cttctttgga ggcacctgtc cagaagcctg gcctaggcag cttcaacctt 1260 

tgaacttact ttttgaaatg aaaagtaatt tatttgtttt gctacatact gttccagact 1320 

tttaaagggg acaatgaagg tgactgtggg gaggagcatg tcaggtttgg gcttggttgt 1380 

tttagaagca cctgggtgtg cctacctact cctcttttct tttaaaaggg cccacaatgc 1440 

tccaatttcc tgtctccttt agagagacat gaaactatca caggtgctgg atgacaataa 1500 

aagtttatgt tcctaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaagggcggc 1560 
cccg 

<210> 135 
<211> 1734 



1564 
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<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1417) . . (1417) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1703) (1703) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1714) . . (1715) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1731) (1732) 
<223> n equals a,t,g, or c 



<400> 135 
gaagcgtgcg 
ttttcggctt 
tccacagatt 
cagtggtatt 
tttgagtata 
aatttgaatt 
gatgtactct 
ggtaaagaac 
gggttattaa 
ctactctcca 
gttctcctac 
ctgcgatcct 
agctttgttc 
ggtcctttcc 
aggggcctct 
aaagtgctgt 
gcctcaatga 
cccttggcaa 
tttaaacccc 
tttatgtttg 
cttttgtctg 
cattattccc 
atgttactat 
cctcttttta 
tgtgaatttg 
ctaacctcag 
gtattgattg 
aaaaaaaaaa 
ttacgcgtgc 



gtgccgcagc 
tggcgctcgg 
ttgaagtaca 
atgaggcaac 
tcctgtcaca 
actccagctc 
ttgtgtatgc 
ttacagaaaa 
ttgtggacca 
ttgcacgatt 
atttcaagca 
actgtttcac 
gtgttatttc 
tggccttgaa 
gtcatgcata 
ctgtcatcgg 
caagtggttt 
ccctcatctg 
aagggcccag 
ggtggcatgt 
tgggaaaagc 
tctttcctct 
tcaccatata 
attggatgga 
tattcccttt 
tgtattgtgc 
actctgctat 
aaaaaaaaaa 
atgcgagtca 



aatggcggcg 
ggtgactctt 
ccgaaactgg 
ttcagagtgg 
tgttgccaaa 
aaggacctta 
tgtccgtgag 
gccaaaattt 
tattcatttt 
atttcagaaa 
tatctacctc 
tgcaaataaa 
cctgggactg 
tcagctgcct 
ttgggctcca 
tttgaaattg 
ggttcagcag 
cacactgatt 
aggctttctc 
tcatgaaaaa 
aggagacgct 
gctcttcact 
tagtatttcg 
aactttctac 
cacctcctgg 
agtaggcatc 
tggcaagaca 
aaagggcggc 
tantctctcc 



ctcacaattg 
ctcaaatgcc 
cttgctatca 
acgttggatt 
tattttgatc 
cttttccaga 
tgctgtaaat 
attctgtcgg 
cagtacaatg 
aggcatatgg 
tatgtagcac 
ccagatgggt 
gttgttttct 
caagtctttt 
aacttctggg 
aaatttcttg 
ttccaacaca 
gccatattgc 
cgatgtctaa 
gccatacttc 
tcgatttttc 
gcaccagaac 
tcactgaaga 
ctgcttngcc 
aaggtgaagt 
acatatgctt 
aagaaacaat 
cgctctagag 
tggnntgatc 



ccacgggtac 
ttctcatccc 
ctcacagttt 
accccccttt 
aagaaatgct 
gattttccgt 
gcattgatgg 
tattacttct 
gctttttatt 
aaggagcatt 
cagcttatgg 
ctattcgatg 
tagtttctgc 
cccgactctt 
ctttgtacaa 
atcccaacaa 
cagtccttcc 
cctctatttt 
ctctttgtgc 
tagcaattct 
tgattctgac 
ttcccattaa 
ctttattcag 
tggggcctct 
accccttcat 
ggttcaaact 
gaataaagga 
gatccctcga 
gtatgaagct 



tggcaattgg 
cacataccat 
gccaatatca 
ctttgcatgg 
gaatgtccat 
catctttatg 
aaaaaaagtg 
gtggaacttc 
tggattaatg 
tctctttgct 
tgtatatctg 
gaagagtttc 
tctttcattg 
tcctttcaag 
tgctttggac 
tattcccaag 
ctcagtgact 
ctgtctttgg 
cttgagctcc 
cccaatgagc 
cacaacagga 
aatcttactc 
aaaagaaaaa 
ggaagtctgc 
ccctttgtta 
gtatgtttca 
actgcttaga 
gggcccaagc 
nngc 



<210> 136 

<211> 2916 

<212> DNA 

<213> Homo sapiens 

<400> 136 

ccacgcgtcc gctagcccgg gcggagccac agtcctagag gctgagcgca gtcggagctg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1734 
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tcccatttac ccgacccgac gccggcgtga tgtggcttcc gctggtgctg ctcctggctg 120 

tgctgctgct ggccgtcctc tgcaaagttt acttgggact attctctggc agctccccga 180 

atcctttctc cgaagatgtc aaacggcccc cagcgcccct ggtaactgac aaggaggcca 240 

ggaagaaggt tctcaaacaa ggaatccatt acattgggcg tatggaagag ggcagcattg 300 

gccgttttat cttggaccag atcactgaag ggcagctgga ctgggctccc ctgtcctctc 360 

cttttgacat catggtactg gaagggccca atggccgaaa ggagtacccc atgtacagtg 420 



540 
600 



gagagaaagc ctacattcag ggcctcaagg agaagtttcc acaggaggaa gctatcattg 
acaagtatat aaagctggtt aaggtggtat ccagtggagc ccctcatgcc atcctgttga 
aattcctccc attgcccgtg gttcagctcc tcgacaggtg tgggctgctg actcgtttct 

ctccattcct tcaagcatcc acccagagcc tggctgaggt cctgcagcag ctgggggcct 660 

cctctgagct ccaggcagta ctcagctaca tcttccccac ttacggtgtc acccccaacc 720 

acagtgcctt ttccatgcac gccctgctgg tcaaccacta catgaaagga ggcttttatc 780 

cccgaggggg ttccagtgaa attgccttcc acaccatccc tgtgattcag cgggctgggg 840 

gcgctgtcct cacaaaggcc actgtgcaga gtgtgttgct ggactcagct gggaaagcct 900 

gtggtgtcag tgtgaagaag gggcatgagc tggtgaacat ctattgcccc atcgtggtct 960 

ccaacgcagg actgttcaac acctatgaac acctactgcc ggggaacgcc cgctgcctgc 1020 

caggtgtgaa gcagcaactg gggacggtgc ggcccggctt aggcatgacc tctgttttca 1080 

tctgcctgcg aggcaccaag gaagacctgc atctgccgtc caccaactac tatgtttact 1140 

atgacacgga catggaccag gcgatggagc gctacgtctc catgcccagg gaagaggctg 1200 

cggaacacat ccctcttctc ttcttcgctt tcccatcagc caaagatccg acctgggagg 1260 

accgattccc aggccggtcc accatgatca tgctcatacc cactgcctac gagtggtttg 1320 

aggagtggca ggcggagctg aagggaaagc ggggcagtga ctatgagacc ttcaaaaact 1380 

cctttgtgga agcctctatg tcagtggtcc tgaaactgtt cccacagctg gaggggaagg 1440 

tggagagtgt gactgcagga tccccactca ccaaccagtt ctatctggct gctccccgag 1500 

gtgcctgcta cggggctgac catgacctgg gccgcctgca cccttgtgtg atggcctcct 1560 

tgagggccca gagccccatc cccaacctct atctgacagg ccaggatatc ttcacctgtg 1620 

gactggtcgg ggccctgcaa ggtgccctgc tgtgcagcag cgccatcctg aagcggaact 1680 

tgtactcaga ccttaagaat cttgattcta ggatccgggc acagaagaaa aagaattagt 1740 

tccatcaggg aggagtcaga ggaatttgcc caatggctgg ggcatctccc ttgacttacc 1800 

cataatgtct ttctgcatta gttccttgca cgtataaagc actctaattt ggttctgatg 1860 

cctgaagaga ggcctagttt aaatcacaat tccgaatctg gggcaatgga atcactgctt 1920 

ccagctgggg caggtgagat ctttacgcct tttataacat gccatcccta ctaataggat 1980 

attgacttgg atagcttgat gtctcatgac gagcggcgct ctgcatccct cacccatgcc 2040 

tcctaactca gtgatcaaag cgaatattcc atctgtggat agaacccctg gcagtgttgt 2100 

cagctcaacc tggtgggttc agttctgtcc tgaggcttct gctctcattc atttagtgct 2160 

acgctgcaca gttctacact gtcaagggaa aagggagact aatgaggctt aactcaaaac 2220 

ctgggcatgg ttttggttgc cattccatag gtttggagag ctctagatct cttttgtgct 2280 

gggttcagtg gctcttcagg ggacaggaaa tgcctgtgtc tggccagtgt ggttctggag 2340 

ctttggggta acagcaggat ccatcagtta gtagggtgca tgtcagatga tcatatccaa 2400 

ttcatatgga agtcccgggt ctgtcttcct tatcatcggg gtggcagctg gttctcaatg 2460 

tgccagcagg gactcagtac ctgagcctca atcaagcctt atccaccaaa tacacaggga 2520 

agggtgatgc agggaagggt gacatcagga gtcagggcat ggactggtaa gatgaatact 2580 

ttgctgggct gaagcaggct gcagggcatt ccagccaagg gcacagcagg ggacagtgca 2640 

gggaggtgtg gggtaaggga gggaagtcac atcagaaaag ggaaagccac ggaatgtgtg 2700 

tgaagcccag aaatggcatt tgcagttaat tagcacatgt gagggttaga caggtaggtg 2760 

aatgcaagct caaggtttgg aaaaatgact tttcagttat gtctttggta tcagacatac 2820 

gaaaggtctc tttgtagttc gtgttaatgt aacattaata aatttattga ttccattgct 2880 

ttaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaa 2916 

<210> 137 
<211> 1748 
<212> DNA 

<213> Homo sapiens 
<400> 137 

agacgttccc tcgcggccct ggcacctcca accccagata tgctgctgct gctgctgctg 60 

cccctgctct gggggaggga gagggtggaa ggacagaaga gtaaccggaa ggattactcg 120 

ctgacgatgc agagttccgt gaccgtgcaa gagggcatgt gtgtccatgt gcgctgctcc 180 

ttctcctacc cagtggacag ccagactgac tctgacccag ttcatggcta ctggttccgg 240 

gcagggaatg atataagctg gaaggctcca gtggccacaa acaacccagc ttgggcagtg 300 

caggaggaaa ctcgggaccg attccacctc cttggggacc cacagaccaa aaattgcacc 360 
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480 
540 
600 
660 



780 
840 
900 
960 



ctgagcatca gagatgccag aatgagtgat gcggggagat acttctttcg tatggagaaa 420 
ggaaatataa aatggaatta taaatatgac cagctctctg tgaacgtgac agccttgacc 
cacaggccca acatccttat ccccggtacc ctggagtctg gctgcttcca gaatctgacc 
tgctctgtgc cctgggcctg tgagcagggg acgcccccta tgatctcctg gatggggacc 
tctgtgtccc ccctgcaccc ctccaccacc cgctcctcag tgctcaccct catcccacag 

ccccagcacc acggcaccag cctcacctgt caggtgacct tgcctggggc cggcgtgacc 720 
acgaacagga ccatccaact caatgtgtcc taccctcctc agaacttgac tgtgactgtc 
ttccaaggag aaggcacagc atccacagct ctggggaaca gctcatctct ttcagtccta 
gagggccagt ctctgcgctt ggtctgtgct gttgacagca atccccctgc caggctgagc 
tggacctgga ggagtctgac cctgtacccc tcacagccct caaaccctct ggtactggag 

ctgcaagtgc acctggggga tgaaggggaa ttcacctgtc gagctcagaa ctctctgggt 1020 

tcccagcacg tttccctgaa cctctccctg caacaggagt acacaggcaa aatgaggcct 1080 

gtatcaggag tgttgctggg ggcggtcggg ggagctggag ccacagccct ggtcttcctc 1140 

tccttctgtg tcatcttcat tgtagtgagg tcctgcagga agaaatcggc aaggccagca 1200 

gcggacgtgg gagacatagg catgaaggat gcaaacacca tcaggggctc agcctctcag 1260 

ggtaacctga ctgagtcctg ggcagatgat aacccccgac accatggcct ggctgcccac 1320 

tcctcagggg aggaaagaga gatccagtat gcacccctca gctttcataa gggggagcct 1380 

caggacctat caggtcaaga agccaccaac aatgagtact cagagatcaa gatccccaag 1440 

taagaaaatg cagaggctcg ggcttgtttg agggttcacg acccctccag caaaggagtc 1500 

tgaggctgat tccagtagaa ttagcagccc tcaatgctgt gcaacaagac atcagaactt 1560 

attcctcttg tctaactgaa aatgcatgcc tgatgaccaa actctccctt tccccatcca 1620 

atcggtccac actccccgcc ctggcctctg gtacccacca ttctcctctg tacttctcta 1680 

aggatgacta ctttagattc cgaatatagt gagattgtaa cgtgaaaaaa aaaaaaaaaa 1740 

aaaaaaaa 1748 

<210> 138 

<211> 3116 

<212> DNA 

<213> Homo sapiens 

<400> 138 

ggtgataatg aaagtggtgg tggtgatggt ggtaatactg gtggtggtga cattggtggt 60 

ggtggtgatg gtggtgatac tggtgatggt ggtgatggtg gtggcgctgg tgaccctgac 120 

atggggtcca gtagcagtga cagtggatgc aggctcctgg tgactgagga gcatctcagg 180 

ctgrggaggc acctctgatc cccgccactg ctccttaccc cctacagtct ctcagcaaac 240 

ctgctgggcg acagcggact cagatgcctt ctggaatgtc tgccgcagtg cccatctccg 300 

gtttgcttga tctgagtcac aacagcattt ctcaggaaag tgccctgtac ctgctggaga 360 

cactgccctc ctgcccacgt gtccgggagg cctcagtgaa cctgggctct gagcagagct 420 

tccggattca cttctccaga gaggaccagg ctgggaagac actcaggcta agtgagtgca 480 

gcttccggcc agagcacgtg tccaggctgg ccaccggctt gagcaagtcc ctgcagctga 540 

cggagctcac gctgacccag tgctgcctgg gccagaagca gctggccatc ctcctgagct 600 

tggtggggcg acccgcaggg ctgttcagcc tcagggtgca ggagccgtgg gcggacagag 660 

ccagggttct ctccctgtta gaagtctgcg cccaggcctc aggcagtgtc actgaaatca 720 

gcatctccga gacccagcag cagctctgtg tccagctgga atttcctcgc caggaagaga 780 

atccagaagc tgtggcactc aggttggctc actgtgacct tggagcccac cacagccttc 840 

ttgycgggca gctgatggag acatgtgcca ggctgcrgca gctcagcttg tctcaggtta 900 

acctctgtga ggacgatgat gccagttccc tgctgctgca gagcctcctg ctgtccctct 960 

ctgagctgaa gacatttcgg ctgacctcca gctgtgtgag caccgagggc ctcgcccacc 1020 

tggcatctgg tctgggccac tgccaccact tggaggagct ggacttgtct aacaatcaat 1080 

ttgatgagga gggcaccaag gcgctgatga gggcccttga ggggaaatgg atgctaaaga 1140 

ggctggacct cagtcacctt ctgctgaaca gctccacctt ggccttgctt actcacagac 1200 

taagccagat gacctgcctg cagagcctca gactgaacag gaacagtatc ggtgatgtcg 1260 

gttgctgcca cctttctgag gctctcaggg ctgccaccag cctagaggag ctggacttga 1320 

gccacaacca gattggagac gctggtgtcc agcacttagc taccatcctg cctgggctgc 1380 

cagagctcag gaagatagac ctctcaggga atagcatcag ctcagccggg ggagtgcagt 1440 

tggcagagtc tctcgttctt tgcaggcgcc tggaggagtt gatgcttggc tgcaatgccc 1500 

tgggggatcc cacagccctg gggctggctc aggagctgcc ccagcacctg agggtcctac 1560 

acctaccatt cagccatctg ggcccaggtg gggccctgag cctggccagg ccctggatgg 162 0 

atccccccat ttggaagaga tcagcttggc ggaaaacaac ctggctggag gggtcctgcg 1680 

tttctgtatg gagctcccgc tgctcagaca gatagacctg gtttcctgta agattgacaa 1740 

ccagactgcc aagctcctca cctccagctt cacgagctgc cctgccctgg aagtaatctt 1800 
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gctgtcctgg 
gatgggccgg 
gctcctggct 
ccccattccc 
cttctctgac 
gaatccagcc 
aggaaagaag 
cctgctgcag 
gtaccctgca 
tgtcatgaca 
cgttacatga 
caggatacat 
atggctggcc 
tacatattta 
tgggagggga 
acaagccagg 
taaacttgat 
ccagcctggc 
atggtactgg 
ctttggtggg 
ttccaaggag 
aatggtattc 



aatctcctcg 
ctgaagagag 
gaaggactgg 
tgcgacatgg 
aaccagcccc 
aagtgatgca 
agcctcggca 
tcctcaggga 
ttacgtggga 
atgcatgaca 
aagtcagtgt 
gattgttggt 
agatgacctc 
tagattgtgt 
gagtgtccat 
gactcagcca 
gactcctccc 
gggagtggag 
gtagggggca 
attcaggtga 
aaccaagaat 
caaaaaaaaa 



gggatgaggc 
tggacctgga 
cccaggggtc 
cccagcacct 
aggccccttg 
cccaaatgat 
gggcgctctg 
gaactttttt 
tatgtgtgat 
cgtacggtta 
ggcacgtgtt 
ctatatatga 
aggctggccc 
gtatggagca 
gcactgacca 
ttaagtcccc 
ttacttacat 
aagcccagtc 
ctgccaagac 
gtctccatgc 
ggctctgtca 
aaaaaaaaaa 



agctgccgag 
gaagaatcag 
tagcatccaa 
gaagagccag 
gggtacttga 
ccacctttcg 
cactccaccc 
gggaaccagg 
caattgggga 
tatgtggcag 
ctgtggcatg 
cacatgacaa 
aagatctaat 
gctaagtcag 
gtccaggggc 
tcctgcctca 
actagcttcc 
tgtcctatgt 
aataagctag 
acttcacatg 
cactcgaagc 
aaaaaaaaaa 



ctggcccagg 
atcacagctt 
gtcatccgcc 
gagcccaggc 
tggccccctc 
cccactggga 
aggaggaagg 
agctgggtct 
catgcgacac 
tgtgacccct 
ggtgctggca 
atgtccatgt 
ttattaattt 
gaaaagtctt 
tcaagggcca 
atcctcagcc 
aaggacaggt 
aagggacaaa 
gctactgggt 
ttacccagtg 
caggcttgat 
aaaaaaaaaa 



tgctgccgca 
tgggggcctg 
tctggaataa 
tggactttgc 
aagacctttg 
taattgactc 
atacgtgtgt 
ggacaaagga 
acaatgaggg 
tgacatgtgg 
tcccaagtag 
cacaggactc 
ttaaagcaaa 
ccgcccgagc 
gggctctgga 
tacccatcta 
ggaggtaggg 
gccaggtcta 
ccagctacta 
ttcttgttac 
caataaacac 
ctcgag 



1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3116 



<210> 139 

<211> 2339 

<212> DNA 

<213> Homo sapiens 



<400> 139 

cccacgcgtc 

ggctccatgg 

aagctacacc 

gctctgtgct 

gaaggtcccg 

gcgcgaaact 

acagggctga 

cagcggcgag 

ggccggaagc 

gcccctctgt 

tggctctgga 

cgccggggcc 

ccagagtttc 

ctgtgggctg 

tccgctgaag 

acgtgcctgt 

catctgaaga 

gtgatctacc 

tgcatgggca 

gaagattgcc 

cttgtcaacc 

agcgggctgc 

ctggagacat 

gcgctgtggg 

atgatgtcac 

gggagcaggg 

cgggccagag 

cttcaacact 

ctggagacac 

tcgaggccct 

aggcagggct 

gctctacacc 



cggggatgtt 

ctgccctcct 

tctggccgca 

gcaaaagggc 

aggggccctg 

ttctattacg 

cgcgccttcc 

gggagcgctg 

ggcgcggagt 

cacctggagc 

tcgggctggc 

ccctgctgca 

tggagtccct 

caggcccagg 

tggatgggcc 

acatcttcac 

tcctgcaatg 

tcgccctccc 

ttggggccac 

agcagcacag 

agcccccgag 

gcccagatac 

atggactgac 

gcgtgcttcc 

cacaggagag 

ctgctggtgg 

ctggcccagg 

gggacctgct 

cttcaggtgg 

agattttctt 

ggaatggcag 

cacgtgtctg 



tgcgagcggc 

gctgctgccc 

gttgcgctgg 

tcttcgagcc 

catcctggcc 

gtcgcgcgct 

tacgtgcgct 

gagaaggcga 

ttgccggagg 

aactgtggcg 

caaggccggc 

ctgcctccgc 

ggagccggac 

aacccacccc 

agtgccagga 

ctctggcacc 

ccagggcttc 

actctaccac 

agtggtgctg 

ggtgacggtg 

caaggcagaa 

ctgggagcgt 

agagggcaac 

tggctttaca 

ccaattcggg 

ccccggtaag 

ggaagttgct 

ggtctgcatg 

aagggggaga 

caggaggtga 

ccctagttct 

agaacttgcc 



tggaaccaga 

ctgctgctgt 

cttccggcgg 

cgcgccctgg 

tggcgcctcg 

ttagctactc 

aggctgggac 

gcgggcagcg 

ggacggtgcc 

ctgctcctcc 

ctgcgcactg 

agctgcggcg 

ctgcccgccc 

gctggaatta 

tacctctctt 

acgggcctcc 

tatcagctgt 

atgtccggtt 

aaatccaagt 

ttccagtaca 

cgtggccata 

tttgtgcggc 

gtgccaccat 

agcatatctt 

acccaggggc 

ccagcagtcc 

aaaggatgtc 

accaaggttt 

atgtggccac 

acgtctatgg 

gcgtcccccc 

accttatgcc 



cggtgccgat 

tgctaccgct 

acttggcctt 

ccgcggctgc 

cggaactggc 

agaggcggag 

tggggacccg 

ccggaagccg 

gccagaggtg 

ccgctggccc 

cctttgtgcc 

cgcgcgcgct 

tgagagccat 

gcgatttgct 

ccccccagag 

ccaaggctgc 

gtggtgtcca 

ccctgctggg 

tctcggctgg 

ttggggagct 

aggtccggct 

gcttcgggcc 

caactacaca 

ccccttctcc 

actgtatggc 

ccattcctgg 

ttccggcctg 

tctccgcttc 

aaccgaggtg 

agtcatgtgc 

cacgctttgg 

cggccccgat 



agaggaagcg 

gctgctgctg 

tgcggtgcga 

cgccgacccg 

ccagcagcgc 

cgcgagagta 

acggcggcga 

gagatgcagc 

gaggagccgc 

agagtttctg 

caccgccctg 

ggtgctggcg 

ggggctccac 

ggctgaagtg 

cataacagac 

tcggatcagt 

ccaggaagat 

catcgtgggc 

tcagttctgg 

gtgccgatac 

ggcagtgggc 

cctgcaggtg 

ggacagcggg 

ttgattcgct 

cacatctcca 

gctatgctgg 

gggatgtttt 

catgatcgta 

gcagaggtct 

cagggcatga 

accttatgca 

tcctcaggct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
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ccggagtctt tggccccaca gagaccttca aacagcagaa aagttcggat ggcaaatgag 1980 

ggcttcgacc ccagcaccct gtctgaccca ctgtacgttc tggaccaggc tgtaggtgcc 2040 

tacctgcccc tcacaactgc ccggtacagt gccctcctgg caggaaacct tcgaatctga 2100 

gaacttccac acctgaggca cctgagagag gaactctgtg gggtgggggc cgttgcaggt 2160 

gtactgggct gtcagggatc ttttctatac cagaactgcg gtcactattt tgtaataaat 2220 

gtggctggag ctgatccagc tgtctctgac tacaaaaaaa aaaaaaaaaa aaaaaaaaaa 2280 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 2339 

<210> 140 

<211> 2679 

<212> DNA 

<213> Homo sapiens 

<400> 140 

ccacgcgtcc gcctcagcgg ccgggcccac ggccccgagc agccatgctg ggcgcgcggg 60 

cctggttggg ccgcgtcctt ctgctgcccc gcgccggtgc aggcctcgcc gcaagccgca 120 

ggtgtcctgg agtctggccc aggacctggc cccacaggag tcccagcagg ggtagctcct 180 

cccgggacaa ggaccgaagt gcgacggtca gtagttcagt gcccatgcct gctggaggga 240 

aaggaagcca tccttcatct acaccccaga gggtccccaa ccgcctgatc cacgagaagt 300 

caccatacct cctacaacat gcctacaatc ctgtggactg gtacccctgg ggacaggaag 360 

ccttcgacaa ggccaggaag gaaaacaagc cgattttcct ctcagtcggg tactccacct 420 

gccactggtg ccacatgatg gaagaggagt ccttccagaa tgaggagatt ggccgcctgc 480 

tcagtgagga ctttgtgagt gtgaaggtag accgtgagga gcggcctgac gtggacaagg 540 

tgtacatgac gttcgtgcag gccaccagca gcggcggggg ctggcccatg aatgtgtggc 600 

tgactcccaa cctccagccc tttgtcgggg gcacctattt ccctcctgag gatggcttga 660 

cccgagtcgg cttccgcaca gtgttgctga gaatacgaga acagtggaaa cagaacaaga 720 

acaccctgct agaaaatagc cagcgtgtca ccactgccct gctggcccga tcagagatca 780 

gcgtgggtga ccgccagctg ccgccctctg ccgccaccgt gaacaatcgc tgcttccagc 840 

agctggatga gggctatgat gaggaatacg gtggcttcgc tgaggccccc aagtttccca 900 

cgccggtgat cctgagcttc ctgttctcct actggctcag ccatcgactg actcaggatg 960 

gctctcgggc ccagcagatg gccttgcata ccctgaaaat gatggctaac gggggcatcc 1020 

gggaccatgt ggggcagggc tttcaccgct actccacaga ccgccagtgg cacgtccctc 1080 

actttgagaa gatgctctat gaccaggcac agctcgctgt ggcctattcg caggccttcc 1140 

agctctctgg tgatgaattc tactctgacg tggccaaagg catcctgcag tacgtggctc 1200 

ggagcctgag ccaccggtcc ggaggcttct atagcgcaga agatgcagac tcgcccccag 1260 

agcggggcca gcggcccaaa gagggcgcct actatgtgtg gacggtcaaa gaggttcagc 1320 

agctcctccc ggagcctgtg ttgggtgcca ccgagccgct gacctcaggc cagctcctca 1380 

tgaagcacta cggcctcaca gaggctggta acatcagccc cagtcaggac cccaaggggg 1440 

agctgcaggg ccagaatgtg ctgaccgtcc ggtactcgct ggagctgact gctgcccgct 1500 

ttggcttgga tgtggaggcc gtgcggacct tgctcaattc agggctggag aagctcttcc 1560 

aggcccggaa gcatcggccc aagccgcacc tggacagcaa gatgctggct gcctggaatg 1620 

gcttgatggt gtcaggctat gctgtgactg gggctgtcct gggccaagac aggctgatca 1680 

actatgccac caatggtgcc aagttcctga agcggcacat gtttgatgtg gccagtggcc 1740 

gcctgatgcg gacctgctac accggccctg gggggactgt ggagcacagc aacccaccct 1800 

gctggggctt cctggaggac tacgccttcg tggtgcgggg cctgctggac ctgtatgagg 1860 

cctcacagga gagtgcgtgg ctcgagtggg ctctgcggct gcaggacaca caggacaggc 1920 

tcttttggga ctcccagggt ggcggctact tctgcagtga ggctgagctg ggggctggcc 1980 

tgcccctgcg tctgaaggac gaccaggatg gagcagagcc cagcgccaat tccgtgtcag 2040 

cccacaacct gctccggctg catggcttca cgggccacaa ggactggatg gacaagtgtg 2100 

tgtgcctatt gaccgccttt tccgagcgca tgcgtcgtgt cccggtggcg ttgcccgaga 2160 

tggtccgcgc cctctcagcc cagcagcaga ccctcaagca gatcgtgatc tgtggagacc 2220 

gtcaggccaa ggacaccaag gccctggtgc agtgcgtcca ctctgtctac attcctaaca 2280 

aggtgctgat tctggctgat ggggacccct cgagcttcct gtcccgccag ctgcctttcc 2340 

tgagtaccct ccgacggttg gaagaccagg ccactgcata tgtgtgtgag aatcaagcct 2400 

gctcagtgcc catcactgat ccctgcgaat tacgaaaact actacatcca tgactgcccc 2460 

aacccccttg gggtggggca gaaggtgaag catcccaact gactagagac tcaggccctg 2520 

cagggcccta tagaacctgt ggccatccct gagcaccctg ccaccaggtg acctcggcca 2580 

tactcactgc cccccttggg cacccactca ccctagaata aacttaacag tgtcccgtgg 2640 

taaaaaaaaa aaaaaaaaaa aaaaaaaaag ggcggccgc 2679 

<210> 141 
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<211> 1277 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (1207) . . (1207) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1272) .. (1272) 
<223> n equals a,t,g, or c 



<400> 141 

cgtttattca gcagaacatc agcttcctgc tgggctacag catccctgtg ggctgtgtgg 60 

gcctggcatt tttcatcttc ctctttgcca cccccgtctt catcaccaag cccccgatgg 120 

gcagccaagt gtcctctatg cttaagctcg ctctccaaaa ctgctgcccc cagctgtggc 180 

aacgacactc ggccagagac cgtcaatgtg cccgcgtgct ggccgacgag aggtctcccc 240 

agccaggggc ttccccgcaa gaggacatcg ccaacttcca ggtgctggtg aagatcttgc 300 

ccgtcatggt gaccctggtg ccctactgga tggtctactt ccagatgcag tccacctatg 360 

tcctgcargg tcttcacctc cacatcccaa acattctccc agccaacccg gccaacatct 420 

ctgtggccct gagagcccag ggcagcagct acacgatccc ggaagcctgg ctcctcctgg 480 

ccaatgttgt ggtggtgctg attctggtcc ctctgaagga ccgcttgatc gaccctttac 540 

tgctgcggtg caagctgctt ccctctgctc tgcagaagat ggcgctgggg atgttctttg 600 

gttttacctc cgtcattgtg gcaggagtcc tggagatgga gcgcttacac tacatccacc 660 

acaacgagac cgtgtcccag cagattgggg aggtcctgta caacgcggca ccactgtcca 720 

tctggtggca gatccctcag tacctgctca ttgggatcag tgagatcttt gccagcatcc 780 

caggcctgga gtttgcctac tcagaggccc cgcgctccat gcagggcgcc atcatgggca 840 

tcttcttctg cctgtcgggg gtgggctcac tgttgggctc cagcctagtg gcactgctgt 900 

ccttgcccgg gggctggctg cactgcccca aggactttgg gaacatcaac aattgccgga 960 

tggacctcta cttcttcctg ctggctggca ttcaggccgt cacggctctc ctatttgtct 1020 

ggatcgctgg acgctatgag agggcgtccc agggcccagc ctcccacagc cgtttcagca 1080 

gggacagggg ctgaacaggc cctattccag cccccttgct tcactctacc ggacagacgg 1140 

cagcagtccc agctctggtt tccttctcgg tttattctgt tagaatgaaa tggttcccat 1200 

aaataanggg catgagccct tcctcaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1260 

aaaaaaaaaa anaaaaa 1277 



<210> 142 

<211> 1266 

<212> DNA 

<213> Homo sapiens 



<400> 142 

tcgacccacg cgtccgtttt cagcaggatt ttcctttcag tgaaacataa tttgacttga 60 

aaggaaccca gggaaaagtg tccaggtgtg agcatgagcg ggtagaggtg tgcccttgtt 120 

tgcttcaggc tgtctgcttt tcgcccctga ctgttttttc tgtttctggc catggaggaa 180 

gagaaagatg acagcccaca ggctgacttc tgcctgggca ccgccctgca ctcttgggga 240 

ctgtggttca cggaggaagg ttcaccgtcc accatgctga cggggattgc agttggagcc 300 

ctcctggccc tggccttggt tggtgtcctc atccttttca tgttcagaag gcttagacaa 360 

tttcgacaag cacagcccac tcctcagtac cggttccgga agagagacaa agtgatgttt 420 

tacggccgga agatcatgag gaaggtgacc acactcccca acacccttgt ggagaacact 480 

gccctgcccc ggcagcgggc caggaagagg accaaggtgc tgtctttggc caagaggatt 540 

ctgcgtttca agaaggaata cccggccctg cagcccaagg agcccccgcc ctccctgctg 600 

gaggccgacc tcacggagtt tgacgtgaag aattctcacc tgccatcgga agttctgtac 660 

atgctgaaaa acgttcgggt cctgggccac tttgagaagc cgctgttcct ggagctttgc 720 

aaacacatcg tctttgtgca gctgcaggaa ggggagcacg tcttccagcc cagggagccg 780 

gaccccagca tctgtgtggt gcaggacggg cggctggagg tctgcatcca ggacactgac 840 

ggcaccgagg tggtggtgaa agaggttctg gcgggagaca gcgtccacag cctgctcagc 900 

atcctggaca tcatcaccgg ccatgctgca ccttacaaaa cggtctccgt ccgcgcggcc 960 

atcccgtcct ccatcctccg gcttccagct gcggcttttc atggagtttt tgagaaatat 1020 
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ccggaaactc tggtgagggt ggtgcagatc atcatggtgc ggctgcagag ggtgaccttt 

ctggctctgc acaactacct cggcctgacc acagagctct tzcaacgctga gagccaggcc 

atccctctcg tgtctgtagc cagtgtggct gccgggaagg ccaagaagca ggtgttctat 

ggcgaagaag agcggcttaa aaagccaccg cggctccagg agtcctgtga ctcagatcac 
gggggc 

<210> 143 

<211> 2803 

<212> DNA 

<213> Homo sapiens 



1080 
1140 
1200 
1260 
1266 



<400> 143 
cccacgcgtc 
ctggagtcca 
cagtcgtcag 
ccatggccgc 
gctcccagcc 
tcatggcctt 
cggcaacctc 
tggctccgga 
ttttgtctga 
agatgtacca 
agaaggagac 
acttcgaccg 
caacagcccc 
tcgacaactt 
gccgtggaga 
gtgtctcctt 
tggtcactgt 
gggatacctt 
aactaaggag 
tcatgggcct 
tccgagacct 
ccctgctgac 
ccggcctggc 
agtgaaaaga 
tcacctctga 
ccctctcctc 
catgtcttcc 
gaatggcaag 
gccagccact 
taaagggctc 
ccaccaccac 
cctgggtcac 
aagtctgtgg 
aggagaaaag 
gtagtgtgtg 
tgtgtacttt 
aaaacactta 
gagcactgaa 
tattttgtgt 
atttgttttc 
ggaaactccc 
ggttggaagc 
gaactgaggc 
agtgctttcg 
gttgtgtcca 
tctaagttcc 
aaaaaaaaaa 



cgcgacccac 
cgcggatttt 
cccacttcct 
gaattattcc 
aggcttcctg 
cctgctctcc 
attggctgag 
gaatgaagga 
tccaaactat 
atgggtagaa 
gaggtattcc 
agagattggc 
ctttgtccaa 
caagtccctg 
ctttttctac 
ttcctatgct 
gattgcccgg 
actgctcctg 
caactccatg 
caaccttatg 
ggtcaacatt 
cgtggcggct 
ccttgtgccc 
ccctggcacc 
cccagctcca 
ttcaggggcc 
ccacatctct 
ctgacagctt 
cagcccattg 
agccttgccg 
caagcacatc 
cagcagacac 
ctagaacctg 
ctggacatat 
ggatctctga 
cctaccccaa 
atatttcaga 
aggtgttaaa 
cactgagaag 
actctgggag 
ctatgcactt 
tttatactaa 
ctgaggctgg 
atgtgggcac 
tagctttagt 
ccaactactc 
aaaaaaaaaa 



gcgtccgggg 
cgaagctggg 
agctgaacag 
agtaccagta 
gaacggctga 
ttctacctaa 
gggctctcgc 
aggctggtgc 
ggggtccatc 

actgaggagt 
tacaacactg 
cacaaaaacc 
attggcaggt 
agcctatcca 
cacagcgaaa 
ggactgagcg 
cagcggggtg 
caccacgggg 
aagacctggg 
acacggatcc 
ggcctgaaag 
ggctggctct 
atccttgttg 
cgcccgacac 
tgccagagca 
agacttggca 
tcttgccagt 
ctcctgctgt 
gcagctgaca 
tgtgctgctt 
tgtgatcctg 
actgggcatg 
atgtggtgtt 
actgggcttc 
aggccctatt 
gaggaagttt 
ctgttacagg 
ttggggtatg 
ctttacaatg 
gagagggtgg 
gaagatggtt 
atgggctcct 
ttgtacaatg 
ctgggcttcc 
cttcctaaat 
tcacaccctt 
aaaaaaaaaa 



ggaggtaact 
gctggcaaga 
cgcgaggcgg 
cccggagaga 
gcgagacctc 
ttttcaccaa 
ttgtggtgtc 
acatcattgg 
ttccggctgt 
ccagggagta 
aatggaggtc 
ccagtgccat 
ttttcctctc 
agctggagga 
atcccaagta 
gcgatgaccc 
accagctagt 
acttctcagc 
gcctgcgggc 
tctacacctt 
cctttgcctt 
tctaccgacc 
ctcggacacg 
ctgcgtgagc 
ggagccccgg 
gcatgtgcac 
aagcagcttt 
ttccttcctc 
acgcagacac 
ctcatcactg 
aagggcggcc 
gacccctcaa 
taaaagagaa 
acacttatct 
taagtttttc 
tctgaaataa 
aaacaccctt 
tggtttgatt 
gatgcttttg 
agaaagcact 
taaaagatta 
tcatggtgac 
cccacgcctg 
tagggctgct 
aagatccacc 
ttaaagataa 
aaaaaaaaaa 



gcagtaagtc 
ggccgctgga 
cggcagcgag 
acatgtcaaa 
gggtgggatg 
tgagggccgc 
tcccgacagc 
cgccttacgg 
gaaactgcgg 
caccgaggat 
agaaatcatc 
ggcagtggag 
gtcaggcctc 
ccctcatgtg 
tccagaggtg 
tgacctgggc 
cccattctcc 



agaggaggtg 
agctggctgg 
ggtggactgg 
ctgtgtggcc 
cctgtgggcc 
ggtgccagcc 
cctaggatcc 
tcaattttgg 
caggttggtg 
ggtgggcagc 
tcttggactg 
gctctacgga 
cacacaagtg 
gttagtcatt 
agcaggcaca 
gaaacactga 
tatggcttgg 
ttcgttactt 
gatttaaaaa 
tagtctgtca 
gataaaaagt 
aaacaagtat 
tgctttcatc 
aagaaacgat 
gccccgtcaa 
cctggctgct 
tatgagtggt 
cacacctaag 
agtatgttgt 
aaa 



ccgcttggcc 
caccacgctc 
ccgggtccca 
gttaaaacca 
tttgtggggc 
gcattgaaga 
atccacagtg 
acatccaagc 
aggcacgtgg 
gggcaggtga 
aacagcaaaa 
tcattcatgg 
atcgacaaag 
gacatcattc 
ggagacttgc 
ccagctcacg 
accaagtctg 
tttcatagag 
atggccatgt 
tttcctgttt 
acctcgctga 
ctcctcattg 
aaaaagttgg 
aggtcctctc 
actctgcact 
ttcaccagct 
agcagctcat 
agtgggtacg 
ggcctgctga 
ccatgctttg 
actgctgagt 
cccaaaacac 
agatgtcctg 
cagaatcttt 
tgctgcttca 
caaaacaaaa 
gttgaattca 
tacctctcag 
cagcaaaagg 
ctctggcatc 
taagagaaaa 
ccacaatcaa 
ttcacctggg 
tctttcacgt 
tcacagaatt 
aaccaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
.1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2803 



<210> 144 
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<211> 961 
<212> DNA 
<213> Homo sapiens 

<400> 144 

tcgacccacg cgtccggtat tttctaaaac aataaattta tagtgttaat attcataggg 60 

tcaatcaaaa tgaagcttct cctttgggcc tgcattgtat gtgttgcttt tgcaaggaag 120 

agacggttcc ccttcattgg tgaggatgac aatgacgatg gtcacccact tcatccatct 180 

ctgaatattc cttatggcat acggaattta ccacctcctc tttattatcg cccagtgaat 240 

acagtcccca gttaccctgg gaatacttac actgacacag ggttaccttc gtatccctgg 300 

attctaactt ctcctggatt cccctatgtc tatcacatcc gtggttttcc cttagctact 360 

cagttgaatg ttcctcctct ccctcctagg ggtttcccgt ttgtccctcc ttcaaggttt 420 

ttttcagcag ctgcagcacc cgctgcccca cctattgcag ctgagcctgc tgcagctgca 480 

cctcttacag ccacacctgt agcagctgag cctgctgcag gggcccctgt tgcagctgag 540 

cctgctgcag aggcacctgt tggagctgag cctgctgcag aggcacctgt tgcagctgag 600 

cctgctgcag aggcacctgt tggagtggag ccagctgcag aggaaccttc accagctgag 660 

cctgctacag ccaagcctgc tgccccagaa cctcaccctt ctccctctct tgaacaggca 720 
aatcagtgaa attctctaga agagtaccat gggttcattt ctatactgat gcagaaataa ' 780 

gtgaaatcta caaaagtttt ctttcttttc caaagactat ttcattctgt tgtattcaga 840 

gtattcatct cactacattg atttgtttgt ggtagttttt ccttggactt aatttatatt 900 

gaaaaaacat tgataattaa ataaataaaa tagataattt agaccaaaaa aaaaaaaaaa 960 



a 961 

<210> 145 

<211> 2207 

<212> DNA 

<213> Homo sapiens 

<400> 145 

ccacgcgtcc ggaaaaaggg aaaagatgcc gtgtaaaatc tcgttctgtg tctgaattgc 60 

cgtagggctc agatcttcat ttgaggttct gtgtctgaat tgccgtaggg ctcagatctt 120 

catttgaggt tatgttctat aagttaacgt tgatcttgtg tgagctttcg gtagctggag 180 

taacacaggc ggcctcacag cgacctctcc agcgccttcc aaggcacatc tgcagccagc 240 

gtagctcctc ctgggagatg cctcctcaag gccctgctcc agaccacgtg gggagggcct 300 

gacagccaat tcccaggctg tccccaccct tggagagtga ccctaaacgc tagacagatg 360 

gggaatggga aagaaaagaa agctgcagac ctcaagttaa aattccctca aaaacgtttt 420 

tatttatctg ctttttctga aaggataaag gctttttgaa aattattttc taacaaataa 480 

catgaacact tctagaaacc ctagaaaaac acaaagtatt caaaatagaa agaaaaatta 540 

cccattactc tttaagccag cattatccat tgcggtgctt ttggagttgg gtgaggccgt 600 

agcctctgcc aagtcaagga gcccggtggt ggctgtggca ttcctgcagg gttgtttttt 660 

tttctttgag atggagtctc actcttgtca ccccagctgg aatgtggtgg tgtaaacagc 720 

tcactgcagc cttgaccctg aggctcaagc gatccttctg ccttggcctc ctgagtagct 780 

gggatcccag gcgagagtca ccacaccctg tccatgttcc tgcaggtctt gatatgcgag 840 

gacgctgtgt cttccctgcc acattttctt cttctttctt gagacagacc cttgctccat 900 

cacccaggcc agagtgtggt ggtgcgaaca cggctcactg cagcctcgac cctcaggctc 960 

aagcgatcct cacgcctcgg acccccaaag tgctgggatc acaggcgaga gtcaccatgc 102 0 

tggcctgaat cttcagggta ttttacggtt gaagtgtcac ttacttaacc atccctgttt 1080 

caagagtgta ggtggtcacc ctgtctctgc cgctgacctg gcctggaccc tcggctgtga 1140 

gagggagggg tgggctgggc tggaggaacc tgaagccctc gtgatgtcac aagcccatct 1200 

ggctgggcat cccctgctgt gtcctgagct gcacatgccc caggtggccc ccacagcaga 1260 

ggcgagccac tggagggtgg agggcttcca cgggacggtc ttcaggggga gaaggaaggg 1320 

cccaggcccc caggagactc aggagaccag agcctggggt caggggctca gccaggggct 1380 

cagccagggc tggatgtccg gagccagccc cgcagccctg tgttctttgt tcttcgcact 1440 

cccaccgtcc gtgtgaacag ctccagcccc acctgcgcct ccctgtgctg ggctccatca 1500 

gggagcccag aagacgtgtg tgcttctgaa attgggtccc tacatgcctt tgtcccagtg 1560 

caccttgctc cttccattta ctatcgagat ttaaatgcct gttttctccc cagaggttga 1620 

cggatatatt cagacgttac gacacggatc aggacggctg gattcaggtg tcgtacgaac 1680 

agtacctgtc catggtcttc agtatcgtat gaccctggcc tctcgtgaag agcagcacaa 1740 

catggaaaga gccaaaatgt cacagttcct atctgtgagg gaatggagca caggtgcagt 1800 

tagatgctgt tcttccttta gattttgtca cgtggggacc cagctgtaca tatgtggata 1860 

agctgattaa tggttttgca actgtaatag tagctgtatc gttctaatgc agacattgga 1920 
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tttggtgact gtctcattgt gccatgaggt aaatgtaatg tttcaggcat tctgcttgca 1980 

aaaaaatcta tcatgtgctt ttctagatgt ctctggttct atagtgcaaa tgctttttta 2040 

gccaatagga attttaaaat aacatggaac ttacacaaaa ggcttttcat gtgccttact 2100 

tttttaaaaa ggagtttatt gtattcattg gaatatgtga cgtaagcaat aaagggaatg 2160 

ttagacgtgt aaaaaaaaaa aaaaagggcg gccgctctag aggatcc 2207 

<210> 146 

<211> 2070 

<212> DNA 

<213> Homo sapiens 

<400> 146 

ttttggtttt tttttttttt tttttttttc catctttgaa gtcctttatt cccagcagtt 60 

cacatcagtt actcattgag ctggggttcg tcatattaac caagaattca ttcatctttc 120 

ttttgatatt gtaatcttgt cctcatctcc acaactgagt tggggcctga ggggtttaag 180 

agttctcact ccatcacagg aggcaagggg tacccttgtg aaccagactt caactcctgg 240 

aagtcttgtt cagttcatag gcaaatatct ttgcaagttt agtatgagac agcccaacgg 300 

ttaaataaat aagacacagt gccatggttc taggcatttg gagagggaaa aggcacatta 360 

cacagattcc cctggagaaa atacaggcca ttctcatctt ctcaacatgc attttcccac 420 

tcttcagtga cttttaatct tatcccctgg tctatgagaa accataaccc acgtgctact 480 

gaatacattt ttattttccc ttcatgacat agacttggtt ccaagtatat tttattttcc 540 

tcccttatgc ctacaagaca tccaattttg ttcaggtccc ttttaatggc acttaataaa 600 

tatacattct gagacctggc agaacaggct gtcccctttc acactgcctt taaagcgcct 660 

gtttgaacta gctagtgcag agctcaggtg gggcacgtcc tagcttacag ctcwtggcca 720 

tctctggcac caggtctatc tgtccaatac tttgtgtcta gggtagaggt ccctaaccct 780 

ggctgcacat tggaagcacc tgggaagctt tctgaattcc tgaggcccga gccacaccct 840 

aaaccaattt catcagaatc tctgggtggg acggagcctg gattctgcca gttgaaacct 900 

gccatggtaa cttcagtgag cagctacact gagaactcct gagctacaat tctagcacac 960 

agtaggcctt cggtaggtat ctgtggaacc cacgagtggg tttcctattt cattatctgt 1020 

tcccctatgc tctctatttt tatcagaaat ctgagcagga aagagcagag agaatgagtc 1080 

aagagcatcc tctcaagtga attcgctgct gagaaaggaa ccgtagggct tgcatttctc 1140 

ttgtgtcatg cagtcttcat gctttaacag gcccagagga ggcaagttat agactgacac 1200 

agacatgtat atatttctta aaagcccttc aaaaaccaga gctcactgct taggcactat 1260 

ggttataaca cagacatgtt cttggaagca tatctaaact acctcctgtt tgacacacat 1320 

tctaacttgg gttggttaca aactttgtca gttgttaaga tcacacttgg tcacattttc 1380 

ccatttctgt gaatcttgca acttatcttt gcccagagca acagcctaga catgaccacc 1440 

ccaagcaggg actgcactgc acccaacatt gccccagcag gtcagtcctc cttgaacagg 1500 

aactgttttt gaggggctcc aatttccagg ttctagaatg gggtggctca cttaccaagt 1560 

taaagaggct ggctacatag aatgcagtat tgagaagccc cccaaggtag atcctgggtt 1620 

acaggaaaga aagctatact gatgaacaag gtttgctgcc acaggcatgg gcgtggggga 1680 

gggcagcatg ccgggggcca ccccgagatc actgctgtca tttacatttg tatcacactt 1740 

cacagtttac agggagctct gcatgcttag ccccatgtca ttctcagcac aaccctgtga 1800 

gtgaggtctt tctggatggg aacactgaag ttgtgtccta catctaaggt cccacagcca 1860 

attgcatcac atccacggct gcctccagga cctcaggggc cacctgaaac cactgggggt 1920 

tccccctggc tccccttcta accagaaaca ggaaagcaag ccattcccta acctccccac 1980 

ccaccaggcc ttatcaccgc cttcccagag tttcctctat gatttgcata cccctttgtt 2040 

ccctagtcct gagaacacag cagagctttc 2070 

<210> 147 
<211> 566 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_feature 

<222> (68). .(68) 

<223> n equals a,t,g, or c 

<400> 147 

ggctatttag gtgccctata gggaaagctg gtacgcctgc aggtmccggt ccggaattcc 60 

cgggtcgncc cacgcgtccg gtcagagaga aagaactgac tgaaacgttt gagatgaaga 120 
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aagttctcct cctgatcaca gccatcttgg cagtggctgt tggtttccca gtctctcaag 180 

accaggaacg agaaaaaaga agtatcagtg acagcgatga attagcttca gggttttttg 240 

tgttccctta cccatatcca tttcgcccac ttccaccaat tccatttcca agatttccat 300 

ggtttagacg taattttcct attccaatac ctgaatctgc ccctacaact ccccttccta 360 

gcgaaaagta aacaagaagg aaaagtcacg ataaacctgg tcacctgaaa ttgaaattga 420 

gccacttcct tgaagaatca aaattcctgt taataaaaga aaaacaaatg taattgaaat 480 

agcacacagc attctctagt caatatcttt agtgatcttc tttaataaac atgaaagcaa 540 

aaaaaaaaaa aaaaaagggs ggccgc 566 

<210> 148 

<211> 1242 

<212> DNA 

<213> Homo sapiens 



<400> 148 

gcgtccgcac ctcaggccct ccaagcgcag gatgcaggcc gtggccaacg tgtccattgg 60 

ggccatgttc tgcatgtatg ggctcacagc aacctttgga tacctcacct tctacagtga 120 

gtggggctgg ggctagggct ggggggaggg ggaaggcctg gggcaggagc ctctgagctc 180 

tttccttctg tgaccacgga cctgtcaagt ttccaaacag aaaggtgtgc ctcacttgtg 240 

tggattttgt cacttgtgca tgtatgtatg ggtttctggg gcattggtcc tggtgctctc 300 

tccacatcct gcatcccgta ccctctgtct catggcccag gcagtgtgaa ggcggagatg 360 

ctgcacatgt acagccagaa ggacccgctc atcctctgtg tgcgcctggc cgtgctgctc 420 

gcggtgaccc tcactgtgcc agtcgtgctg ttccctatcc gccgggccct gcagcagctg 480 

cttttcccag gcaaggcctt cagctggcca cgacatgtgg ccatagctct gatcctgctt 540 

gttttggtca atgtccttgt catctgtgtg ccaaccatcc gggatatctt tggagttatc 600 

gggtccacct cagcccccag cctcatcttc atcctcccca gcatcttcta cctccgcatt 660 

gtaccctctg aggtggagcc tttcttatcc tggcccaaga tccaggccct gtgctttgga 720 

gtcctgggag tcctcttcat ggccgtcagt ctaggcttta tgtttgccaa ctgggccaca 780 

ggccagagcc gcatgtctgg acactgatca ggccctgctg gcccaggtcc ctgtgcgcat 840 

gcacatggag gggtcagggc cgctccctag ggtccctcct gcccaacatg tggaggtggc 900 

tggttcccat gaacgtggtt gtcagaggcg ggggacaagc agaggcttgc agactggccc 960 

acttccctcc tccccaaggg atgccaagct tggatcatgg ccctaatccc aaccccaacc 1020 

ccatgggagg aggaggagga ggaagaagag gaggaggagg aggaggagga ggcggaggag 1080 

gaggaggcca ggtcctggtg gagcctttgc ccagcccagt cctctctgcc tcctcctggc 1140 

tgaagctgtt tgtcaggatt accctcgggc taaagaggaa aaataaagat gttgagctac 1200 

caaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 1242 



<210> 149 
<211> 712 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc_feature 

<222> (26).. (26) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 

<222> (28).. (28) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 

<222> (77).. (77) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (117) . . (117) 
<223> n equals a,t,g, or c 
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<220> 

<221> misc_feature 
<222> (124).. (124) 
<223> n equals a,t,g, 



or c 



<220> 

<221> misc_feature 
<222> (696).. (696) 
<223> n equals a,t,g, or c 



<400> 149 

taggcccggg 

ctttttaggt 

accnacgcgt 

ccccaccctt 

acatggaaat 

gatggaacac 

ataacttggt 

attgactctc 

gagaatcact 

tgtggattag 

acaattactg 

gctaatgcta 



acggttacaa 
gccactntag 
ccgaggaggt 
agccctgccc 
ctgtccactc 
ttccagtgat 
ctgaaatctg 
atagttaccc 
gtgggcgtcc 
tttaactctt 
gaagcaagta 
aaaaaaaaaa 



tttacncngg 
aaggtacccc 
cytttaggaa 
tctcaccaga 
ggaatacctc 
ggtaagagat 
tttttatgag 
ttttagtttt 
attcttattc 
gtattcaacc 
ctgcatttcc 
aaaaaaaaaa 



aaccgctttg 
tgaaggtacc 
gactctcaaa 
gcaaaattca 
tgttttccat 
ctgttatgaa 
ccgggccccc 
actgtgttct 
aactaaatct 
attagtgcta 
tatgcaacaa 
aaaaanaaaa 



<210> 150 

<211> 1200 

<212> DNA 

<213> Homo sapiens 



cccataggct 
ggtccggaat 
ggcaaatccc 
ctggggactt 
ttcaaattgt 
acgaaacacc 
tgtgcctcta 
gtgaaaattt 
ccacaggttt 
ccaccttctc 
aaaaggaaaa 
aagggcggcc 



ttgcaaaaag 
tcccggntgg 
tgatcccccg 
ttcccaccac 
agggggaggg 
ccccgtgtta 
gtatacttgt 
gtaattggtt 
tttgagctgg 
acattacaat 
ataaaaaatt 

gc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
712 



<400> 150 

ccacgcgtcc 

acaatttcaa 

tgtgaccagc 

ttgtggttgt 

tgcctgcctg 

aaggctccct 

caggctgccc 

ctactcacta 

ctaaccaaca 

cccttccctg 

cagccgattg 

accttccgca 

tccttcttcc 

atgcgggagc 

tcccccaccg 

atggcatcta 

agagtaaaga 

ccccctcttt 

gtggggtggg 

aaaaaaaaaa 



ggaattttgt 
agaaaataga 
ctgctgtctg 
tgcctggaca 
tgccaggggt 
gcaaagctgg 
aagcgccaga 
gcttggatgg 
tcccgggtaa 
cccgaggctc 
acttctctga 
cttttgattt 
agtgccgctg 
cggtgtttga 
gcagcccctg 
ctaaggagcc 
cacagctcca 
ggccccctcc 
gaatgtgaat 
aaaaaaaaaa 



tgttctctgt 
acaaaatgaa 
tggtgtgccc 
ggcaactctg 
tgtcaagggc 
cctgtccctg 
ggtgacctat 
gcacctgctg 
ccgggtggct 
cggcatccac 
ggacgcacgc 
ctacaagaaa 
ggatgactcc 
gttcgtgcgg 
cgctacctgg 
agagtgtgcg 
gaggcccaca 
cgtcaggccc 
aaacatgatt 
aaaaaaaaaa 



ctctttgatt 
ggaaaaagag 
tcctggcccg 
cagggctgct 
ttttgggtca 
gtggggctga 
gaggcagaag 
gagccagatg 
gaaggacagg 
cgtcttgcct 
ccctcaccct 
caccaagaaa 
gtcacctaca 
ccgcccctta 
accggtacag 
catttcagag 
ctgtggggtc 
agggcttgga 
tcttgccggg 
aaaaaaaaaa 



tcctggaaga 
gctctgtctt 
gccttggcac 
tctctacgca 
gagtgggcac 
cagcttcctt 
agggctcctt 
ctgagtacct 
tgacgtgtcc 
tcctgctctt 
gctatcagct 
ccatgactcc 
tcttccacca 
ccaccccaag 
ggacagtcat 
catgggattg 
tgggccctgc 
gtgaaagtga 
aaaaaaaaaa 
aaaaaaaaaa 



cgacaccatg 
agcacattcc 
atgttcgttt 
tccctttgcc 
ccctttctcc 
ctcaccctgc 
gtggacgttg 
ccactggctg 
ctacctcccc 
caagcaggac 
ggcccagcgg 
agccggcttg 
gcttctggac 
cagaagcgct 
gagcccacct 
atcggcagca 
cttaggcagc 
ctctcaggtg 
aaaaaaaaaa 
aaaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 



<210> 151 

<211> 1352 

<212> DNA 

<213> Homo sapiens 



<400> 151 

ccacgcgtcc gacagcagag atctgtggag taggattgtg ggctggcagt gggtttatcc 60 

cacagaccta agacagctac ttaatttgta tagacccttc ccagcctggg cctctgggtt 120 

ttccttctgg gtggagatca tcttctgtag gaaatggaac tgcttcaagc caagaagctt 180 
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ttacttttac taggtctttt tgtgtcctgc tgttcaaata ttaggaagac tgaaccctgt 240 

ttcggtcttg acagtattac gtttcgtgat cccaaaaaaa agtgtttgtg taacctcaag 300 

tcatgctgaa agtgaaatac agcttaaagt gggattctgc tggacctgac tcaacttttc 360 

acctcaccgc ttggctccgt gcaggcagta tttgagtatg tggttccccc tcaagtctgt 420 

aggagttgta ttgtcaataa agtccaaggc cagagtgctt gctttctagt aagtagagag 480 

aatttttgaa attcaacgac aaacatttat taagccctta ttgtgtacag ggctcaaagc 540 

taagtgcttt gggtgattca gggtgattag ggataggatt ccatcttcaa gaagcctccc 600 

atctaggaag aaaggtcgat aagcatagtt ttggacacat gggagagcat ggctttctct 660 

gggcccagta attactttgg tatccagatc attagagaac ggaatgcctt ctattgaact 720 

atgtaacagt cacaggttta gatcttctca agttattatt gcctttaatc ttcatatgat 780 

tcctatcctg cagttaggaa atggaaaccc taggatatag tgactgtgag ctcagaaaat 840 

taggttggga gataagccag tagattgagg tggtagattc ttcaagatct tgaagggggg 900 

aaggtggggg gggggacggg ggagctgtcc ccagctatat ttgcccttgg cagatgggat 960 

ggattctggg agaaagctct aagaaattag gcctgtacga cttattttca tgaatctagc 1020 

tgctaagctg gaataagtga agttaaaagt agtgatgggc caggcacggt ggctcacacc 1080 

tgtaatccca gttctttgga aggctgaggc aggcggatca tgaggtcagg agttccagac 1140 

cagcctggtc agcatggtga aaccccgtct ctactaaaaa tataaaaatt agccaggcat 1200 

agtggcacgt gcctgtaatc ccagctactc aggaggctga ggcaggagaa tcccttgaac 1260 

ctgggtggca ggggttgcag tgagctgaga tcgtgccact gcactccagc ctgggtgaca 1320 

gaatgagact ccgtcttaaa aaaaaaaaaa aa 1352 

<210> 152 
<211> 639 
<212> DNA 
<213> Homo sapiens 

<400> 152 

ggcacgagca ttcacaggtt acaaatgctg ctgccaactg tcctggccaa atgactctgc 60 

atcacaaacc tttccttgca tgtggagggg atggatttac tcagtccaac tttgatggct 120 

gcatcacttc tgccctatgt gttctggaag ctttaaagaa ttatatttag tgcctatatc 180 

cttattctct acatgtgtat tgggttttta ttttcacaat tttctgttat tgattatttt 240 

gttttctatt ttgctaagaa aaattactgg aaaattgttc ttcacttatt atcatttttc 300 

atgtggagta taaaatcaat tttgtaattt tgatagttac aacccatgct agaatggaaa 360 

ttcctcacac cttgcacctt ccctactttt ctgaattgct atgactactc cttgttggag 420 

gaaaagtggt acttaaaaaa taacaaacga ctctctcaaa aaaattacat taaatcacaa 480 

taacagtttg tatgccaaaa acttgattat ccttatgaaa atttcaattc tgaataaaga 540 

ataatcacat tatcaaagcc ccaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 600 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 639 

<210> 153 

<211> 1434 

<212> DNA 

<213> Homo sapiens 

<400> 153 

cattaaactc tttttatcgg gaatagtatg atattttcaa tgtcactcca ttcatgttga 60 

tttggagctg acagttattt tgtgtaagca gagatttaat tttatattga aagtcagtgc 120 

aaaattatga ataggatata ctaataaata caaagtaata acaaaagtca aagcagtgtt 180 

ctaaataaaa attctgggtt ccttaaaaat tattttaaat ttatcttgaa atagttttct 240 

tagattaatc tcaggatatg agaaagtcaa ttaagtgtga gtaaagttag tatcattaaa 300 

caaattgtct attaaatgca mgagtggtaa tatacagaat ttatcaggca ttaccaagtc 360 

taggcacata taggaaatgc agcactcaga atggtttcaa tgtagtagtt gatgcttgta 420 

aggtagggga gcttattcag acatagtaga' tagtttctct aatgctgtst caattgctgg 480 

cctttggcta cctgtacttc cscattatgg cagcccattc agtcttgagt tttcttctct 540 

ggacacctta tgctctgaaa tcatgagcga ggctgattca attggtgatt tgggtagaaa 600 

gcagtatgtt ttgctgacat taagatgtag gttatagata ggtttagcct ttaagtgtat 660 

gtttttatac tttaaaataa gaaatataac cttttaagct attccacctc ctcccccagc 720 

ctatctcaaa ctggtggaat atatggagag atcttgaaag aagtaaaata aaccttcact 780 

gctccactcc aggtgaatcc gcccactccc actgacctag tagaatttgt aatttaatac 840 

ttaccttcta tttctgaaat cagttgtgaa ctgttgcctt atgttcagar gtttaagaac 900 

ctcmgtgaat tcatttttta aaatctgcta ttctgagaag cattgaatga attcttaaca 960 
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agaagactca tctgtagctg tttgctgact cctatgagcc ccataagggt tctgtgctta 1020 

gcattaacaa aataaggttt ataggtaaag ccaatgtatt aatttttttt tgcatggagg 1080 

gctttaaaat ttgtgctctt tttcatattt tattcatatt caatttatgg tttgtaactg 1140 

ctttttaggg agataattat atgttataaa ttagttttgg ggggaataat tgtgcaaaga 1200 

ggataattta atttacgtgc ttctgttatt cagaataaag agagaagact acgctgcata 1260 

ttcaagagtt gtaccttaac attggtgaaa cattttttct aagattttca aaaggaatat 1320 

gtgtaaattg agaaatcata accactgtcc taacttggta aacaaactgt tcttaaataa 1380 

agtatttaat gattttaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaa 1434 

<210> 154 
<211> 370 
<212> DNA 
<213> Homo sapiens 

<400> 154 

ggcacgagtt gcggtgaacc agaattataa cagtgagctc atctgactgt tttaggatgt 60 

acagcctagt gttaacattc ttggtatctt tttgtgcctt atctaaaaca tttctcgatc 120 

actggtttca gatgttcatt tattatattc ttttcaaaga ttcagagatt ggcttttgtc 180 

atccactatt gtatgttttg tttcattgac ctctagtgat accttgatct ttcccacttt 240 

ctgttttcgg attggagaag atgtaccttt tttgtcaact cttactttta tcagatgatc 300 

aactcacgta tttggatctt tatttgtttt ctcaaataaa tatttaaggt taaaaaaaaa 360 

aaaaaaaaaa 37Q 

<210> 155 

<211> 2067 

<212> DNA 

<213> Homo sapiens 

<400> 155 

aattcggcac gagcttttaa taggaagtaa tgtctcaccc aagagaaatg aagagcaggg 60 

aagagtgact ttctccttct ccctccctct cccctggata tggaactcaa ccattatgca 120 

ctgcttcttt ttgtggttgc tgctttttgg acttcttgga attagtggtt tccttggtta 180 

tatttcagtg gctggtarca gtatatatgt catgtggaag gtggaraagg aaatgaatac 240 

ttaggtctca aagacccact ctccatggct gctttagcag atggctgttt ctttctctcc 300 

cttgcaggtt ggggatagga ttgtcaccat ctgtggcaca tccactgagg gcatgactca 360 

cacccaagca gttaacctac tgaaaaatgc atctggctcc attgaaatgc aggtggttgc 420 

tggaggagac gtgagtgtgg tcacaggtca tcagcaggag cctgcaagtt ccagtctttc 480 

tttcactggg ctgacgtcaa gcagtatatt tcaggatgat ttaggacctc ctcaatgtaa 540 

gtctattaca ctagagcgag gaccagatgg cttaggcttc agtatagttg ggaggatatg 600 

ggcagccctc atgggagact tacccattta tgttaaaaca gtgttttgca aaggggagca 660 

gcctctggaa gacggacgtc ttgaaaaggg gggcgattcc agatcattgc tgtcaatggg 720 

cagagtctag awggagtcac ccatgaagaa gctkttgcca tccttaaacg gacaaaaggg 780 

cactgtcact ttgatggttc tctcttgaat tggctgccag aattgaacca acccaacccc 840 

tagctcacct cctactgtaa agagaatgca ctggtcctga caatttttat gctgtgttca 900 

gccgggtctt caaaactgta ggggggaaat aacacttaag tttctttttc tcatctagaa 960 

atgctttcct tactgacaac ctaacatcat ttttcttttc ttcttgcatt ttgtgaactt 1020 

aaagagaagg aatatttgtg taggtgaatc tcgtttttat ttgtggagat atctaatgtt 1080 

ttgtagtcac atgggcaaga attattacat gctaagctgg ttagtataaa gaaagataat 1140 

tctaaagcta accaaagaaa atggcttcag taaattagga tgaaaaatga aaatataaaa 1200 

taaagaagaa aatctcgggg agtttaaaaa aaatgcctca atttggcaat ctacctcctc 1260 

tccccacccc aaactaaaaa aaraaaaaaa ggttttctaa tgaaaatctt taaaaatact 1320 

gtcagtattt taaaattttc aacagtatta taaaaacatt gcatctcccc acctctaata 1380 

tgcatatata tttttcctgc taaaattggt ttctacaatt gagtaaatgg caaatacatg 1440 

aagcaatgtc cctaaatttt ataaagaaat tatatttaat gcacatttca attttcattc 1500 

ttatttttga ccttttgtaa aatattttca tgttgctata agtaaatgat gatgccaccc 1560 

cakgttgact atggkttttc tagaaagcaa ctatgctgct aaccatagag gaacatagaa 1620 

gggttccaga atctttagtg ctggttttaa caaccgatgc aacattaaaa atgtgttagt 1680 

gtgctgtgca attggttttc aattcatatt aatcttaatg acagagaaca atgtgttact 1740 

aattattttg gttgtatgcc attagtaaat tgatagaaaa attaagggga ttaacataac 1800 

ttcatttcat tgccttatat taacatctta taatacaata gtttaagact aagggaaaca 1860 

gatggagctg tttattgaga caactggtga ggaattatca tgtgttcatt cccattttag 1920 
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agcgtgaaac tcctacatta gaatatataa agtcacttta aatatctata tttgtaacag 1980 

aagtagtgta cagatatttt attacagcat ttttgtgtaa atgcagaatt aaagtgaata 2040 

aataagaatt ttcagtggtg cacaaat 2067 

<210> 156 
<211> 867 
<212> DNA 
<213> Homo sapiens 

<400> 156 

ggcacgagca ggtactgggt gactgcctgg ctgaggaaaa gttaactaga cacttgggga 60 

aaggagatcc aagggagtaa gaggcaaaat gcctttgcat gcttttcttc ctatctcttt 120 

ttctttctct ccttctcact ctctcccttc cttcctttct tcctttctct ttcttttttt 180 

tttctctttt cccccacctc tctgcctgcc tccttccttc cctcccctcc cctcccttcc 240 

ccctccctcc ctccctccct tccttccttc cttccttcct tccttccttc cttccctccc 300 

tcctctctcc ctccttccct gccttctttc cttcgttctg ccaacttgcc agaaggagcc 360 

caagaaaaag cacccagatg cttcagtcaa cttcttagaa ttcttctttt ttttatgttc 420 

agaaaagatg gaaattcatt tctgctaaag agaaagaaaa aattggaaga cagggtgaag 480 

gtgaacaggc ccattataag aaagaaacaa aaatctatat tctgtctaca aggaagcgag 540 

agagagaaag agagagaaga aagaagttcc aggattctaa tgtaccaaag ggatctcctt 600 

tttcttgttt tgttctgaaa atttcaccaa aagagcacag gagaacatct tggctaattc 660 

attggcgatg atgtaagaaa actgagagaa atgaaagaaa tgaagaatta ctgctgcaga 720 

taatatacag ccttgaggaa agaaaggctt ttaagattat agatataaag gctattgctg 780 

tattctggga taaaagaaag tctgatgtca gggaaagggg aagttggaaa aactggaaaa 840 

agaaaaaaga aaaaaaaaaa aaaaaaa 867 

<210> 157 

<211> 1422 

<212> DNA 

<213> Homo sapiens 

<400> 157 

gtctccgctc ctgtgcccgg gaagatggtg ctaggtggtt gcccgaatca cgccattttt 60 

taacatctct ttttgatcaa acaagaaaaa gcatttggga aatgcaaaga ggactgagaa 120 

tactttggct taaattttgc ccccagaatc ttgttgtttg cctactgaag agatgaaacc 180 

atggcagaag tagaatcctt atagaaacag gaccagaaac acctcccttc tccaacaaaa 240 

ggttcatttt ggtggctgtc cgtttgacct gctgtgcttc agtttaattg gcttggaaag 300 

gggtcagcag ggtgaaaccg aaccccagaa aacttgatga agaaatgtct tttgcccgtt 360 

ttgattacgt gcatgcaaac agcgatttgc aaagaccgta tgatgatgat catgatctta 420 

ctggtgaatt acagacctga tgaatttata gaatgtgaag acccagtgga tcatgttgga 480 

aatgcaactg catcccagga acttggttat ggttgtctca agttcggcgg tcaggcctac 540 

agcgacgtgg aacacacttc agtccagtgc catgccttag atggaattga gtgtgccagt 600 

cctaggacct ttctacgaga aaataaacct tgtataaagt ataccggaca ctacttcata 660 

accactttac tctactcctt cttcctggga tgttttggtg tggatcgatt ctgtttggga 720 

cacactggca ctgcagtagg gaagctgttg acgcttggag gacttgggat ttggtggttt 780 

gttgacctta ttttgctaat tactggaggg ctgatgccaa gtgatggcag caactggtgc 840 

actgtttact aaaaagagct gccatcatgg cccagggagg cgggtgaaag ctccgtcttc 900 

tgaattcatc tctacaggct caaaactcct ctttgatatc agacctgatg ttattttcct 960 

tcttttggag ggcatttgtt tggttaagaa ggcttctttg gactttggaa tttcaaccca 1020 

gattttacct tgcagacgga atgacaagca aaaagtgttg tggggaatca aatttgttcc 1080 

tttcctcatg cacaaaacat aaaggatagt ggcgagttta caagctgtgg atgggtttcc 1140 

atagtcttcc tttctgtaca ttgctatatc ttcagtcctt tggagcaagt ggacctaaca 1200 

agttgagcaa aatgaatatt tggatccatg ttcctcttgt gaccctgagt cttcatgcaa 1260 

ggagatctga agctgaacaa tgaaaatctt cagcagaaat agaaatggcc gtggattgta 1320 

atacacactg aaattctgac tttctgaatt taaatgtaga ataaatttta ccaacttgga 1380 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaactcg ag 1422 

<210> 158 

<211> 1288 

<212> DNA 

<213> Homo sapiens 
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<400> 158 

cccccgggct gcaggaattc ggcacgagcc tgacctcccc agcctcatct ctccctcctc 60 

tgctctcgcc ctctgtgctc cagccaacgt ggcctgtcac tcgtccacct gccatactgt 120 

cctgactcca ggcctttgcc tgtgctatgg cctctgttgg gaccactctt gtctctcccc 180 

tgctgtgtct gctaattccc actcgtgtca gtgatccatg gctgcagaac acaccactcc 240 

atccatggaa aacaatcaca atcattgatt actatctctc cctgggcttc ctggggtgga 300 

ctgggctcag ctgggtggtt cactttgggg cctcagcagt catgggcaga cagtggctgg 360 

ggtcactgca aagacttccc tgcatctctg gcagttgatg ctggctgtca tctgagacac 420 

ctacccaggg cctctccctg gggcctgggc tcctgcttag cttggttggg aggctccaag 480 

accaacatcc caagaaagat gagacagaag ccagatcacc tttttgggcc tggcttcaga 540 

agtcacccag catcacttct gctgcattta tttcttaaaa cacaaatatc aaaccccatc 600 

tcttgatggg agggggcctc atggtttgta aacatgttct aaactccact ctgcccggcc 660 

ttggctcaac gtgtctggta atgtgtgggc tgtgaggctc cccgaacgta gacctcagac 720 

tgcaacgctg gccgttacag ggtctggcac acgggcccac gtcaggccca tcgccacagt 780 

gatggttgtt ctgtgactgt ttctggtggc ctctgctcca cactccaggc tgacgctgtg 840 

ccccttccac tgggaccctc gggtggcttc catgcacttg tgccctaaat cctgctccta 900 

gactaaactt catctcctgt gttctcattc tgcagcatgg ctgttaggga acctgaccat 960 

ctgcagcgcg tctcgttgcc aaggtataat gtcagtgcct cccttcagtg gctcccatgt 1020 

cacagaattg tcctgcagcc ctggcacatg tgtgccatgt gggagctggg gcaggtcctc 1080 

tttcatcctg tggctccgag ggagggggcc gctccttccc cagtctctac cctgacttgg 1140 

ccctcgtcct gcagccactc agagagcacg atggagctgg agcttcagtt ttgaccaaat 1200 

gcgtgtcgcc ggcttttgtg tgtgtgtgtg tgtgacagag ccagaccctg tctttaaaaa 1260 

aaaaaaaaaa aaactcgagg gggggccc 1288 

<210> 159 

<211> 1152 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_f eature 
<222> (668) . . (668) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (745) . . (745) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (1015) . . (1015) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1088) (1088) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1110) . . (1110) 
<223> n equals a^^g, or c 

<220> 

<221> misc_f eature 
<222> (1113) (1113) 
<223> n equals a,t,g, or c 



<400> 159 



96 



WO 02/102993 PCTAJS02/08123 



300 
360 
420 
480 
540 
600 
660 



ctcaaggatg taaaggctct gcagatttcg ggaggcctgt ctcccagcac ctgatgggac 60 

actttttgcc ccactgtaaa ttctgggtgt atcctccact gtatgctgtc accccaaggg 120 

caagcactgc atctgcttag tgaaggattt attgttcgga agatacattt tccccttkag 180 

cagagagtgg cgtatcctgg cagtcttcgg tgagccagtt gtaccaggat tatgaaatgc 240 
agatgtttac tgtgtcattg ttgctgtcat tgctactgag gagtactgac cagaatcatc 
tgcaactytt agttggcaga gaggaccact atggcgggta gctcttttct ttcctgccat 
tgtggggatg attccaggcc aaagatgatg garaagtatg gaaatcatct gaaaggttga 
agcttggcac gtgaagccat tcatgacttt gtaaggcagt tttgctgaag gccagttctg 
ccctgggagg gacggaggtg aatcctcctg agtacctgtg gttttcttac ttcctgctga 
atttacctaa gtgcctgttg tttgcttgct gtggaggctt tctggtattt catttcaggt 
gcagatgcct tcactttccc accraaaaaa ccccmaccaa acctaagacc ttactgcaac 

taagtytncc aagtactttt taacccaatg ggatgaacag cctgtggtct gctcagatca 720 

ccctgagtgc gtgtgagaag gcmtnggctt tgccaggaaa tccaggaagg cagggccggg 780 

ctgtgttgga agctggctta gctggtgggg cagccttatt tcaattaaaa gggcattgac 840 

tgggagcagc agtcctggag tttgttgcat ttcctattgc cctcaaaatg agaaaccagg 900 

aaaatagcag attggagcct tcgagaaggc agtaaatggc tgtttttatt gacaaaagga 960 

aaacatttta ctgccatctc actgatggca tctcactgac ttaaaatgaa ggcangttgt 1020 

agtaaaaaaa aaagtctaca tttttccacc gccacgttct tatatcctgt ttgtcagcca 1080 

ctgctcanaa gggcatgttg tcttgcggan tanaggcgct ctccttccct cgttttccct 1140 

ataggttggg tg 1152 

<210> 160 

<211> 2199 

<212> DNA 

<213> Homo sapiens 

<400> 160 

ggcacgagct tttccatctt gagcttggca gcctgtctag ttgtggaagc tgtggtgtgg 60 

aaatcggtga ccaagaatcg gacttcttat atgcgccaca cctgcatagt gaatatcgct 120 
gcctcccttc tggtcgccaa cacctggttc attgtggtcg ctgccatcca ggacaatcgc 
tacatactct gcaagacagc ctgtgtggct gccaccttct tcatccactt cttctacctc 
agcgtcttct tctggatgct gacactgggg cctcatgctg ttctatcgcc tggttttcat 

tctgcatgaa acaagcaggt ccactcagaa agccattgcc ttctgtcttg gctatggctg 360 

cccacttgcc atctcggtca tcacgctggg agccacccag ccccgggaag tctatacgag 420 

gaagaatgtc tgttggctca actgggagga caccaaggcc ctgctggctt tcgccatccc 480 

agcactgatc attgtggtgg tgaacataac catcactatt gtggtcatca ccaagatcct 540 

gaggccttcc attggagaca agccatgcaa gcaggagaag agcagcctgt ttcagatcag 600 

caagagcatt ggggtcctca caccactctt gggcctcact tggggttttg gtctcaccac 660 

tgtgttccca gggaccaacc ttgtgttcca tatcatattt gccatcctca atgtcttcca 720 

gggattattc attttactct ttggatgcct ctgggatctg aaggtacagg aagctttgct 780 
gaataagttt tcattgtcga gatggtcttc acagcactca aagtcaacat ccctgggttc 
atccacacct gtgttttcta tgagttctcc aatatcaagg agatttaaca atttgtttgg 
taaaacagga acgtataatg tttccacccc agaagcaacc agctcatccc tggaaaactc 

atccagtgct tcttcgttgc tcaactaaga acaggataat ccaacctacg tgacctcccg 1020 

gggacagtgg ctgtgctttt aaaaagagat gcttgcaaag caatggggaa cgtgttctcg 1080 

gggcaggttt ccgggagcag atgccaaaaa gactttttca tagagaagag gctttctttt 1140 

gtaaagacag aataaaaata attgttatgt ttctgtttgt tccctccccc tcccccttgt 1200 

gtgataccac atgtgtatag tatttaagtg aaactcaagc cctcaaggcc caacttctct 1260 

gtctatattg taatatagaa tttcgaagag acattttcac tttttacaca ttgggcacaa 1320 

agataagctt tgattaaagt agtaagtaaa aggctaccta ggaaatactt cagtgaattc 1380 

taagaaggaa ggaaggaaga aaggaaggaa agaagggagg gaaacaggga gaaagggaaa 1440 

aagaagaaaa agagaaagat gaaaatagga acaaataaag acaaacaaca ttaagggcca 1500 

tattgtaaga tttccatgtt aatgatctaa tataatcact cagtgcaaca ttgagaattt 1560 

ttttttaatg gctcaaaaat ggaaactgaa agcaagtcat ggggaatgaa tactttgggc 1620 

agtatcttcc tcatgtcttc ttagctaaga ggaggaaaaa aaggctgaaa aaatagggag 1680 

gaaattcctt catcagaacg acttcaagtg gataacaata tttataagaa atgaatggaa 1740 

ggaaatatga tcctcctgag actaactttg tatgttaagg tttgaactaa gtgaatgtat 1800 

ctgcagagga agtattacaa agatatgtca ttagatccca agtgctgatt aaatttttat 1860 

agtttatcag aaaagcctta tattttagtt tgttccacat tttgaaagca aaaaatatat 1920 

atttgatata cccttcaatt gccaaatttg atatgttgca ctgaagacag accctgtcat 1980 

atatttaatg gcttcaagca ggtacttctc tgtgcattat agaatagatt ttaataatct 2040 



180 
240 
300 



840 
900 
960 
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tatagcattg tatattatta ttgctgttgt cactgttatt attattgtgg atactggccc 2100 
ttggtgtgtt gcatagctcc ctatgtattc tctgtttcca tctttaagtt cccagaccaa 2160 
tatacattaa gagttttgaa aaaaaaaaaa aaaaaaaaa 2199 

<210> 161 

<211> 1761 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1207) . . (1207) 
<223> n equals a,t,g, or c 

<400> 161 

gctcgtgcat tcatacagga gatgttatga ttttscctgt actttcttgc ttcacaagat 60 

ttatggctgg tttgatcttt gtactccaca gttgttttag attcatcact tttgtttgtc 120 

ccacatcctc tgatcccctg aggacctgcg cagtcctgct atgtgttggt tatcaggacc 180 

ttccaaatcc agttttccga tatttgcaga gtgtgaatga attgttgagc actttgctca 240 

actctgactc accccagcag gttttacagt ttgtgccaat ggaggtactc cttaaggggg 300 

ccctgcttga ttttttgtgg gatttgaatg ctgccattgc taaaaggcat ttgcatttca 360 

ttattcaaag agagagagaa gaaattatca acagccttca gttacaaaac tgaacatatg 420 

ctttctgaga ttcaacttta tgatttctta taatttgccc agtatttgca tcctgttgct 480 

ctattaattt aaaaaccttt tattttgggg aaaggccaac atttgcatca ttcaaagtct 540 

cattaattct ggaaaaccat ccattctgat ctctagggta tatacaccca caggcataga 600 

gctcttccac gtggtggaat ctatgcaatg atagatattc acactctaaa tatgaggtgt 660 

gtgtatgtgt atgggtggcc acagccatgc ttacctatgc catttagttg gtcttactta 720 

atctgcttaa gatttgcatc tgtgtacctt tgttcagatt agtttttttt ttccagccga 780 

tttcctctta gtggctaatg ctgttagtga attttccaac taatttcctc tcattggtta 840 

atgttgttaa tgaattgaga gaggtaattg aggaaaggaa atgagtaaat cactgttcag 900 

caacactgat ttccgttaac acatcagtta tgaatttcag ggaattcatc tcgccagatt 960 

cttgataaca tgccattcat tgcccttagg tgattgaccc tattttctta catggctcaa 1020 

ataaaactag tatgctgttg tatgaatctt ttactgacca caccatccaa ctataaaaat 1080 

ataacgggac agctttaaac caaagatcat gcttagaaca atgaaaaatt atttgttgta 1140 

tctaatacac gcctgtattg tgaaaagctt catttagcaa tgatgtaata atttttaact 1200 

tccaggnaaa taatctgtga atggaaagat tttttaagat tttgagatag tgtttagtct 1260 

catgttggga acacatgaat gtgatgaaca tagtgaatac taaagaaaac gcttcagact 1320 

ttcagatgat ggttcagaat ttaaaatttt taatcttttc taatttcttt ttttcagtgt 1380 

gaaaatagca ctttaccaaa agattagcca tgaaatggtt attttgccag ttacatttga 1440 

tttcttttgt atctgcaatg taatgagtta ttttatttct tctgtatttg cagtgtaatg 1500 

agtttttgtg gcaaagtgta ttaagcaatt tttcattatc ttgaagttcc acaaagtgga 1560 

gaatatttat attctcacat gcattttagg cacttttgat atgtgaaaat agatgtattt 1620 

tctgatgcat ttggttaata aatattaatc tgaacatttt catgttcttt gctattttga 1680 

attccattat agattcatga ataaagtcat tactagagaa aaaaaaaaaa aaaaaaaaaa 1740 

aaaaaaaaaa aaaactcgta g 17 61 

<210> 162 
<211> 1999 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_feature 
<222> (532) . . (532) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1490) (1490) 
<223> n equals a,t,g, or c 
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<400> 162 

gcacctgtga aaaggaggaa cgtcatcccc catgatattg gggacccaga tgatgaacca 60 

tggctccgcg tcaatgcata tttaatccat gatactgctg attggaagga cctgaacctg 120 

aagtttgtgc tgcaggttta tcgggactat tacctcacgg gtgatcaaaa cttcctgaag 180 

gacatgtggc ctgtgtgtct agtaagggat gcacatgcag tggccagtgt gccaggggta 240 

tggttggtgt ctgggaagag cctagctggt tgttgccttt cctcggtacc taggtcttca 3 00 

acatcttggt ccctctctag gctgtgatgg aatctgaaat gaagtttgac aaggaccatg 360 

atggactcat tgaaaatgga ggctatgcag accagaccta tgatggatgg gtgaccacag 420 

gccccaggtt agcgggtagg ggtttccagg aggcctgagg tgagaaactg ggcaacaagg 480 

gattgtaggg ctcaagaaag aatgactcat tgtctattac acggcatggg ancagctgga 540 

gctgccagtc tgacccccaa acccatgtcc ctgatcagtg cttactgtgg agggctgtgg 600 

ctggcagctg tggctgtgat ggtccagatg gctgctctgt gtggggcaca ggacatccag 660 

gataagtttt cttctatcct cagccggggc caagaagcct atgagagact gctgtggaat 720 

ggtgagttcg gggagcctaa gtagtcttaa ggcagctgag aggacaccag gagccttatt 780 

tttctcttcc tcgactccag gccgctatta caactatgac agcagctctc ggcctcagtc 840 

tcgtagtgtt atgtctgacc agtgtgctgg acagtggttc ctgaaggcct gtggtaggcg 900 

agaaggagac actgaggtgt ttcctaccca acatgtggtc cgtgctctcc aaactatctt 960 

tgagctgaac gtccaggcct ttgcaggagg ggccatgggg gctgtgaatg ggatgcagcc 1020 

ccatggtgtc cctgataaat ccagtgtgca gtctgatgaa gtctgggtgg gtgtggtcta 1080 

cgggctggca gctaccatga tccaagaggt aatgcactcc ttttcccatc tctccaccat 1140 

ctgtatcctg gcccagaaaa cttcctcaac caccaaattt cttcaaggca taacccaatg 1200 

ccatcttgtc cgtctataaa gcctcccatt tttccctggt atgcattcca gctcctgcct 1260 

tcaggcttct gtctgtgggt catagttatc tcctccactt gctgggagct ccttgaaggc 1320 

aaagactcta ctgcctccat ctatccagtg gaagtggctc ttcagagggt gccaagttag 1380 

tatgtatgac tgtcatctct cccaacaggg cctgacttgg gagggcttcc agacagctga 1440 

aggctgctac cgtaccgtgt gggagcgcct gggtctggcc ttccagaccn cagaggcata 1500 

ctgccagcag cgagtgttcc gctcactggc ctacatgcgg ccactgagca tatgggccat 1560 

gcagctagcc ctgcaacagc agcagcacaa aaaggcctcc tggycaaaag tcaaacaggg 1620 

cacaggacta aggacagggc ctatgtttgg accaaaggaa gccatggcaa acctgagccc 1680 

agagtgagcc gtctgaactg tggragggaa gtgctaacag cccagcctcc agcctggcct 1740 

ttcctccttc cctctgaacc tcctgcaacc ctgagccatc aggacaatca taccccttcc 1800 

cttctctcca cccaattgtg ccagtaaatg ggggttgagg gtgacctagg cagcattaga 1860 

atcacttatt tatttctttc ctcacctgtt ccctgactgc gtgaaatgtt cagggaggtc 1920 

agttgatttc cccaggtaca ttcatggtgt gacagacaca tgggtacaaa taaaagaccc 1980 

agaaagccaa aaaaaaaaa 1999 

<210> 163 

<211> 1636 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 
<222> (424) . . (424) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (823).. (823) 
<223> n equals a.t,g, or c 

<220> 

<221> misc_feature 
<222> (960).. (960) 
<223> n equals a,t,g, or c 

<400> 163 

gaattcggca cgagttgaaa ttgaaaatca agataaaaat gttcacaatt aagctccttc 60 

tttttattgt tcctctagtt atttcctcca gaattgatca agacaattca tcatttgatt 120 

ctctatctcc agagccaaaa tcaagatttg ctatgttaga cgatgtaaaa attttagcca 180 

atggcctcct tcagttggga catggtctta aagactttgt ccataagacg aagggccaaa 240 
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ttaatgacat atttcaaaaa ctcaacatat ttgatcagtc tttttatgat ctatcgctgc 300 

aaaccagtga aatcaaagar gaagaaaagg aactgagaag aactacrntat aaactacaag 360 

tcaaaaatga agaggtaaag aatatgtcac ttgaactcaa ctcaaaactt gaaagcctcc 420 

tagnagaaaa aattctactt caacaaaaag tgaaatattt agaagagcaa ctaactaact 480 

taattcaaaa tcaacctgaa actccagaac acccagaagt aacttcactt aaaacttttg 540 

tagaaaaaca agataatagc atcaaagacy ttctccagac cgtggaagac caatatwaac 600 

aattaaacca acagcatagt caaataaaag aratagaaaa tcagctcaga aggactagta 660 

ttcaagaacc cacagaaatt tctctatctt ccaagccaag agcaccaaga actactccct 720 

ttcttcagtt gaatgaaata agaaatgtaa aacatgatgg cattcctgct gaatgtacca 780 

ccatttataa cagaggtgaa catacaagtg gcatgtatgc atncagaccc agcaactctc 840 

aagtttttca tgtctactgt gatgttatat caggtagtcc atggacatta attcaacatc 900 

gaatagatgg atcacaaaac ttcaatgaaa cgtgggagaa ctacaaatat ggttttgggn 960 

aggcttgatg gagaattttg gttgggccta gagaagatat actccatagt gaagcaatct 1020 

aattatgttt tacgaattga gttggaagac tggaaagaca acaaacatta tattgaatat 1080 

tctttttact tgggaaatca cgaaaccaac tatacgctac atctagttgc gattactggc 1140 

aatgtcccca atgcaatccc ggaaaacaaa gatttggtgt tttctacttg ggatcacaaa 1200 

gcaaaaggac acttcaactg tccagagggt tattcaggag. gctggtggtg gcatgatgag 1260 

tgtggagaaa acaacctaaa tggtaaatat aacaaaccaa gagcaaaatc taagccagag 1320 

aggagaagag gattatcttg gaagtctcaa aatggaaggt tatactctat aaaatcaacc 1380 

aaaatgttga tccatccaac agattcagaa agctttgaat gaactgaggc aaatttaaaa 1440 

ggcaataatt taaacattaa cctcattcca agttaatgtg gtctaataat ctggtattaa 1500 

atccttaaga gaaagcttga gaaatagatt ttttttatct taaagtcact gtctatttaa 1560 

gattaaacat acaatcacat aaccttaaaa aaaaaaaaaa aaaaactcga ggggggcccg 1620 

gtacccaatt cgccgg 1636 

<210> 164 

<211> 1392 

<212> DNA 

<213> Homo sapiens 



<400> 164 

attcggcaga 

tcataataag 

cagatgtctc 

tccaagcatt 

cagtcttcac 

tggggacaag 

tcctgtctaa 

tactgttggt 

cttaattatg 

ccaaccccca 

tctctactct 

cagaactaat 

attgacatgc 

tatacattgt 

tttaggatta 

tgtatagatt 

aagttccctt 

tctgcttcta 

catacaatat 

atgcatgttt 

gtatggatat 

attttgggct 

cctccctccc 

ttttcggcac 



gcagaaaacc 
cagagttgca 
tatgattaat 
ggaagcaaga 
atcttaatgg 
atagtggtaa 
atccttattt 
tacaattatg 
tttaaatagg 
acttttgyta 
acatgttcag 
tatgcaagtc 
agtaaatggt 
gaaaacatca 
gtatactgat 
tttgtaacta 
gtgtcccttc 
tcactatata 
gtactgttct 
ttgcatttat 
attccagtct 
cttttgaatt 
tccctctctc 
ga 



agactgcact 
gtgttgctgg 
ttttggcctg 
ggacagggaa 
ttggacaatg 
ggattagatt 
taactgttgt 
aaaccaactt 
tttcacaatt 
gagagttact 
ggctggctgt 
ttcatttagc 
acatatttaa 
gtcaccacaa 
aatgtgtcca 
ccaccaccag 
ttggtcagtt 
agtgacagaa 
gtctggcttc 
tagtagttta 
gttttattca 
aatccctccc 
cctccctcct 



tgctttataa 
tattgattca 
tcactcatgt 
gcaacattga 
ccaaatggtc 
tggccagaaa 
cacttaatat 
gaatactttt 
tactgttttt 
ctcttaactt 
agaatttcgt 
tttttaaaaa 
agcgtacaat 
tcaggatact 
ttgtaagtgt 
tcaagatgaa 
attcccacca 
tttttctaca 
ttgaggtaag 
ttcttttttt 
ttcacttttt 
tccttccctc 
tccttccctc 



aacagagctt 
ctggcgtggt 
ttgcatatgg 
ctgtaccagg 
actcttttct 
gtttctgcca 
tcacactttg 
tagttgaaca 
agtttagttt 
ttgctagaaa 
tttttaagga 
aacagcttta 
ttgttaagtt 
tattttaaaa 
acattttcag 
aacgtttcta 
tgctctcagg 
gaatttcaca 
ccaaatgtct 
gttggtgagt 
ggacatttgg 
cttcccyccc 
cctccctccc 



tatttttcct 
ggtatcagga 
ctgttgtggc 
aactccaaaa 
ggaagttgac 
cagtgagctt 
gaaggacatc 
tttcagtagt 
ccggctcccc 
gtagcaaagt 
aacaggaaga 
ttgagttaga 
ttgacataag 
aacaacttta 
ttttgacaaa 
gcactccaga 
caaccacagt 
tagatggaat 
tttaagagtc 
agcattcatt 
gttgttatca 
tccctccttc 
tccctttttt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1392 



<210> 165 
<211> 717 
<212> DNA 
<213> Homo sapiens 
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<400> 165 

ggcacgagct 

cgcccagtca 

ctcagtgcgg 

ctccaagtgg 

gacacgcttc 

ctgaccagag 

cagagtcttc 

gcctatggaa 

gtggagctga 

cctctggtag 

agaaaggcca 

agcaaaaaga 



agctgccgcc 
tgaccctgcg 
cggtgtgccg 
agaccctggt 
acatacacta 
accctctggt 
tcgacatgtg 
aacggggatt 
ttgcactaat 
ggatggccat 
atagacccaa 
aataataaat 



acccgaacag 
cccctcactc 
ggctgaggct 
ggagccccca 
cacgggaagc 
tatagaactt 
tgtgggagag 
tccaccatct 
ccgagccaac 
ggtgccagcc 
agtctccaaa 
aataaatttt 



<210> 166 
<211> 832 
<212> DNA 
<213> Homo sapiens 



cctgtcctgg 
ctcccgctcc 
gggctcgaaa 
gaaccatgtg 
ttggtagatg 
ggccaaaagc 
aagcgaaggg 
gtcccagcgg 
tactggctaa 
ctcctgggcc 
aagaagctca 
aaaaaactta 



tgccccggct 
atctgctgct 
ccgaaagtcc 
ccgagcccgc 
gacgtattat 
aggtgattcc 
caatcattcc 
atgcagtggt 
agctggtgaa 
tcattgggta 
aggaagagaa 
aaaaaaaaaa 



ccctgccccg 
gctgctgctg 
cgtccggacc 
tgcttttgga 
tgacacctcc 
aggtctggag 
ttctcacttg 
gcagtatgac 
gggcattttg 
tcacctatac 
acgaaacaag 
aaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
717 



<220> 

<221> misc_feature 
<222> (827) . . (829) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (831).. (831) 
<223> n equals a,t,g, or c 



<400> 166 

gaattcggca 

ctcactgagt 

tttgttttat 

tctctaatat 

ctggggtgaa 

tcccatgttt 

taattgagac 

gaaaaggcta 

tcagtgtgct 

ccaggtttct 

aaaagaggaa 

agatgttamt 

cattttaaga 

caacccacaa 



cgagtatgaa 
ttacttgccc 
cccttacctg 
gggcattaag 
aaacagtgtg 
cacaaaggag 
ctttggaaaa 
ggaaaaacat 
ttactggaga 
gaactaaaat 
atcaagtctg 
aagagctttt 
agtttgacta 
ttttattgtg 



actaacaaca 
tattactatt 
atgaaagtga 
agaggggtac 
ctgaggtttc 
ttgtaatgat 
tagcattgtt 
tttaactttt 
ctgcctgagt 
gatctattga 
gtttatgaca 
tactactgtg 
gtagacattt 
gctccccagg 



tagaatgccc 
tttttttttt 
acatttctag 
agctagaggg 
agccagtgat 
taacagttca 
atgaatggtg 
caagtgtatt 
ttggaattca 
tgtttctcaa 
aacttttttc 
agagraccag 
cgtttaagtc 
ctgggagaac 



cccaaacaaa 
aagatcttct 
tggagaaaga 
gaggtgaaaa 
tacactgggt 
ggtatgctty 
tggtgttacg 
taaattaaca 
aatattgtaa 
agtatagatc 
catgttaaca 
cgtgatgtga 
ttttggaggg 
gtggaannnc 



ttcctctaac 
gtctcttgtt 
agatcacagt 
cctgcctcca 
aatcaaccag 
tgaggaaatc 
ccctggaggg 
tccaaatgtt 
ccaaattact 
acagagtaag 
ttggacccaa 
agacaacgaa 
tcttggttga 
na 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
832 



<210> 167 
<211> 734 
<212> DNA 
<213> Homo sapiens 



<400> 167 

ggcacgagtt 

ttatgtgtgt 

ggcagttagc 

ataacattgg 

ctttcattgt 

cagctgccca 

gcaaaataaa 

atatattttc 

tttcattagt 

agttagaagt 



aaaaacgaat 
atgttgtagt 
ctttacttaa 
cctcattgga 
acctgcaggc 
ttttcttcct 
attttgctta 
tgtattaagc 
tctatggata 
cattcttgct 



tgtagttgtt 
tttattgcag 
tatcaagaca 
tttctttacc 
ctgtgggctt 
aggttaggtt 
tgaatctttt 
tcatttggct 
tgagcagatc 
gagaaggtga 



tttcttcatt 
ccacaataat 
agtgaaaaaa 
cattcacagt 
gtacagtaga 
atatcttcat 
acattgttta 
tcatttaagc 
cctttactgg 
ataggtaggg 



taaaatggat 
tttaccaaag 
tattggcatc 
gtaaagaagt 
taattaattt 
aatcacaaga 
tatatgatta 
tgtatactta 
agcccagtat 
atttgccttg 



ctgttggagg 
ttttcacata 
gatgaaaccg 
taccttcatg 
ctaaaaagaa 
attagtgatg 
atatcatcat 
gtcatatatc 
gtgctgtgtg 
ttttgtaagt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 



101 



WO 02/102993 



PCT/US02/08123 



ctacaatttg ccaagagtaa ataacactgg accagctgta aaagtaaaca gtgtgtttat 660 
gcattgagat actaaagcat ttaagaaaaa attaaaagat ctcttttgtt taaaaaaaaa 720 
aaaaaaaaaa aaaa 734 

<210> 168 

<211> 1209 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 

<222> (1) . . (1) 

<223> n equals a,t,g, or c 



<220> 

<221> misc_feature 
<222> (1097) . . (1097) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (1120) . . (1120) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (1127) . . (1127) 
<223> n equals a,t,g, or c 

<220> 

<221> mi sc_f eature 
<222> (1141) . . (1141) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (1161) . . (1161) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1197) . . (1197) 
<223> n equals a,t,g, or c 



<400> 168 

nccggtatgt ggccccgtct ggctagtccc gcctagcgcg cccatttcga gcccaagttt 60 

ccagctcggg tttccaggct cagaattttc caggagtagg ttcttgggca gtggctgtgg 120 

gagctggaat ggcgcagctg gaaggttact atttctcggc cgccttgagc tgtacctttt 180 

tagtatcctg cctcctcttc tccgccttca gccgggcgtt gcgagagccc tacatggacg 240 

agatcttcca cctgcctcag gcgcagcgct actgtgaggg ccatttctcc ctttcccagt 300 

gggatcccat gattactaca ttacctggct tgtacctggt gtcaattgga gtgatcaaac 360 

ctgccatttg gatctttgga tggtctgaac atgttgtctg ctccattggg atgctcagat 420 

ttgttaatct tctcttcagt gttggcaact tctatttact atatttgctt ttctgcaagg 480 

tacaacccag aaacaaggct gcctcaagta tccagagagt cttgtcaaca ttaacactag 540 

cagtatttcc aacactttat ttttttaact tcctttatta tacagaagca ggatctatgt 600 

tttttactct ttttgcgtat ttgatgtgtc tttatggaaa tcataaaact tcagccttcc 660 

ttggattttg tggcttcatg tttcggcaaa caaatatcat ctgggctgtc ttctgtgcag 720 

gaaatgtcat tgcacaaaag ttaacggagg cttggaaaac tgagctacaa aagaaggaag 780 

acagacttcc acctattaaa ggaccatttg cagaattcag aaaaattctt cagtttcttt 840 

tggcttattc catgtccttt aaaaacttga gtatgctttt gcttctgact tggccctaca 900 

tccttctggg atttctgttt tgtgcttttg tagtagttaa tggtggaatt gttattggcg 960 
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atcggagtag tcatgaagcc tgtcttcatt ttcctcaact attctacttt ttttcattta 1020 

ctctcttttt ttcctttcct catctcctgt ctcctagcaa aattaagact tttcctttcc 1080 

ttagtttggg aaacgtngaa ttctgttttt tggtggttan cttagtnctc tgtggttttt 1140 

nagtttggga aattccaatt natggctcaa gaaatacttg cttagcagac caatagncca 1200 

ttataattt 12°9 

<210> 169 

<211> 2149 

<212> DNA 

<213> Homo sapiens 

<400> 169 

acgaggaaga gccggccgaa gcgtggcggc cacagactgt gggtaccggg tccgagggac 60 

tcgcgctttt ctctccgtgc catggcgcca gcgaaagcca cgaacgtggt gcggctgcta 120 

ctaggctcca cagcgctgtg gctttcgcag ctcggctccg ggacggtcgc cgcgtccaag 180 

tcggtgactg cccacttggc cgcgaagtgg cccgagaccc cgctgctgct ggaggcaagt 240 

gaatttatgg cagaagaaag taatgaaaaa ttttggcagt ttttggaaac tgtgcaagaa 300 

ttagcaattt ataagcaaac agaatcagat tattcttatt acaacttaat cctgaagaaa 360 

gctggacagt ttctagacaa tttacacatc aaccttttaa agtttgcttt ctctataagg 420 

gcatactccc cagctattca gatgtttcag cagattgcag ctgatgagcc accaccagat 480 

ggttgtaatg catttgtggt tattcataag aagcacacct gtaaaattaa tgagattaaa 540 

aagctgctga agaaagctgc ttcaaggact agaccttatc tatttaaagg agatcacaaa 600 

tttcctacaa acaaagagaa cttaccagtg gtgattctct atgccgaaat gggtactaga 660 

acatttagtg catttcacaa agtattgtct gaaaaagctc aaaatgagga aattctgtat 720 

gttcttcgcc attatattca gaaaccaagc tcacggaaaa tgtacttatc tgggtatggt 780 

gtggagctag caattaagag tacagaatac aaagcactgg atgataccca agttaaaact 840 

gtgactaata ctactgtaga ggatgagact gaaacaaatg aagttcaagg atttctcttt 900 

gggaaactaa aagaaatata ttcagatctt agagataatc tgacagcatt ccaaaaatac 960 

ctgattgaga gtaacaaaca aatgatgcct ttgaaagtct gggaactaca agatcttagt 1020 

tttcaagcag cttctcaaat aatgtccgct ccagtttatg atgccattaa attaatgaaa 1080 

gacatttcac agaacttccc cataaaagcc agagtccaaa tgattggtaa tgtcttaatt 1140 

ggatgaatat tgtgtggagt acttttttgc caagaggatg tctcgttgaa ctgcttccat 1200 

gaatactgat gttacattaa acatatattc catttcaata ggaaatacat ttgcatagct 1260 

taaagagacc ggtgcatgca atgcaagtta ccacgtatta tgagaatttg ctatataaca 1320 

caactttgat gcaattgtat tctggttagg gatgacagag tataaaatta gcaacaagta 1380 

aaatatgagt tagcttatac taaagagata aaatatgtga caagtcgcag tgcatgggca 1440 

acaatggtgt tttactgaga ggaattggag agcagtctac tagcttagca taccttccta 1500 

agcatagaat gattgctatg cctcttattg tcccaaacac tattttgtac atttattcat 1560 

catacagatt acagaatctt caatatatgt attctttaat tttgaaagta aataaatagt 1620 

acatggttgg ctacaagata ccaaggattt tttggtggta ccttgaaata aaggagtttg 1680 

ttccttattt acagattaag aatgaatata ttgatatgcc tctttcagtc aactttaaat 1740 

gtcaagaatt tgagaagtcg tcatttatat aataaaacat gaaatatata tgggtgtgta 1800 

taaatgtcat atctgtttag ccataatatt ttaattaatg gccgttataa aaattattag 1860 

atcaaataca aataaagtaa aataacttta gtcttgatca gacagttgat tagctctatt 1920 

gatgctaagt cagtataact gttcagaggt tctgatgcaa aactctgctg ttaatctgta 1980 

attaagaaaa aattataaaa tatgctaaca ttgcttaatg gctaaattgt aggcttgagc 2040 

atatctctaa aaccacttgg tagacaatct gtaaatgttt gttgaaatga aatatttgct 2100 

aaataaatga aaaatttgcc ttaaaaaaaa aaaaaaaaaa aaaaaaaaa 2149 

<210> 170 

<211> 1084 

<212> DNA 

<213> Homo sapiens 

<400> 170 

ggtttggggg catcacagac tacacccgta tgagaggatg aacttaaatg ataaattgtg 60 

tgtgtgtgca tgcatgtgtg cgtgcatgtg gactgttaca ctcattggtc cttctgctgt 120 

ctctctccct ctcctcagcc ctctttattc cctgggacac agaaattttt aaataaggcc 180 

aattaataat cctacattgg tctcttacgt gttagagtga aaagaagatt cacatatctc 240 

tcattttaaa ttgaaagcta gaaatgatta agcttagtga ggaagccatg ttgaaagctg 300 

agatagtcca aaaactaggc ctcttgcacc agttagccaa gttgtgaatg caaaagaaaa 360 
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gtgcctggag gatatttaaa atgctgctcc agtgaacaca caaacgatag gaaagcaaaa 420 

tagccttatt gctgatatgg agaaagtttt aatggtctgg atagaagatc aaaccaactg 480 

caacatttcc ttaagcaaaa tcctaattca gaacacagcc atagctgtct ccaattctat 540 

gaagacagag cagagaggaa gctgtggaag taaagtttga aaataagagg ttgttcatga 600 

ggtataagga aagaagacat ctccataaca taaaagtgta agtgaaacat caagtgcgaa 660 

tacagaagct gcagcaagtt atccagaaaa tctaagatca ttgaagaagg tggctacact 720 

aaacaacaga ttttcaatat agacaaaaga gcctcctgtt gattttaggc atctagccta 780 

aaatggaaga agatgccatc taggacttta atgggtagag aggagaagtt gatacctgtc 840 

ttcaaagtaa agactgactc ttttgttagg ggctgttgca gctggtgaca ttaagttgaa 900 

gccaatgctc attcaccatt ccagaaatcc ttgtgccctt aagaattatg ctaaatctac 960 

tctgactgtg ttctacaagt agaacaacaa agcctggatg acagcatatc tgtttatagt 1020 

catggtttac taaatatttt aagcccactg ttgagaccta ctgctcagaa aaaaaaactc 1080 

gtag 1084 

<210> 171 

<211> 582 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eature 

<222> (20) . . (20) 

<223> n equals a,t,g, or c 

<220> 

<221> mis cofeature 

<222> (27) . . (27) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 

<222> (49) . . (49) 

<223> n equals a,t,g, or c 

<400> 171 

ccgtttgccg gcccgcctcn tgggacntgg tggtcccccc ccgggcctnc agggattcgg 60 

cmcgrgtgca tacatgccta cctatgtata tataaacaaa catttttgta aacagctcag 120 

tgaggacttt ggactggcat aaatcatagg aatatgatta tgaggataca tccaattttc 180 

agattgggca atgtatacag tttattatca tttctgattt tgggtagagt tagtactaag 240 

aacagcattg aagaaaagca gtataacatt aaaattaaga agatttaaaa tacaagagga 300 

ttcataacag tcacttttaa aatattgttt tggctttcta ctttggagct gtaattttaa 360 

aaaaagaatg aacaggtttt tgtatgaata tgttagaatg actaattata gagcatcttt 420 

caactggaat acatgtagat actaacacct ggttgtattt gatgtaattt cagtgcatac 480 

agtgtgtgta atctgtatta agtgaaatac ttatgaataa agttgtttct gcattgcaaa 540 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaactc ga 582 

<210> 172 

<211> 1046 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (483) . . (483) 
<223> n equals a,t,g, or c 

<400> 172 



agcaagttca cagtagaagg aggttgagat ctttctttta tgtgagaaat ctttgaatct 60 

cattcatgcg atcagagttg tagccaattt ttgaaaacct tattttcaaa ggaaataaat 120 

gattcactgt aggattcctt taaatatcaa gcatcaccag tatatgcttt gatggtatat 180 

gtatataact taaagttctt tcaaaagcct gatacagaaa cgtgtcccca gtttggtagc 240 
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aatgtggaaa acctggctag agatgatatg gagctgtccc tcagaaagca aagccatgcc 300 

tggaatccct aataggctgc ttagttgtga acctgtttga tttgccttaa gcctctatcc 360 

agaaacctgc ccgcttccgt ctggttaaga agccagtggt ggatattttc tttgttaaca 420 

ttagaaatgc aaacattccc ttgtcaacca agaatactca aagctacttg tattggaaat 480 

ggncagaagg cctaaatcca aatttcttat tttttataat ttaccataga agttttgtga 540 

ttaaattctt acttctgcca gtggaggttt atgcctgaaa gtcatggggt cctgtctgta 600 

aatagaccta aagagaagtg cagtatttat tctttgtagg cataatgtgt ttgtcactga 660 

caagcattca tattcatccc actagtcttt tattgcagtc ttttattgtc attttcagcc 720 

ttatgttgga gagctttgct ttctcatcat gttcacattg tcttaagttt tgtgagcttc 780 

tgagaaagag cttggtaaag gtttaaaggg gactttgttc caccagggag cattttattt 840 

gggcgtctca cccttttcta atgaaagctg ttgtaagcca cctctgactt ggaaattctg 900 

aaagtatgaa tattttttat atcttaattg taaaatgcca gttctccatt atttagatga 960 

atagtagaac actgcaccct ttgtgcagtg tttttgtttc tctactgcat tcctaccccc 1020 

accaaaaaaa aaaaaaaaaa actcga 1046 

<210> 173 
<211> 558 
<212> DNA 
<213> Homo sapiens 

<400> 173 

ctgcaggaat tcagcacgag ytggcatgtg acaacccagg gctgcctgaa aatggatacc 60 

aaatcctgta caagcgactc tacctgccag gagagtccct caccttcatg tgctacgaag 120 

gctttgagct catgggtgaa gtgaccatcc gctgcatcct gggacagcca tcccactgga 180 

acgggcccct gcccgtgtgt aaagtagcag aagcggcagc agagacgtcg ctggaagggg 240 

ggaacatggc cctggctatc ttcatcccgg tcctcatcat ctccttactg ctgggaggag 300 

cctacattta catcacaaga tgtcgctact attccaacct ccgcctgcct ctgatgtact 360 

cccaccccta cagccagatc accgtggaaa ccgagtttga caaccccatt tacgagacag 420 

gggaaaccag agagtatgag gtttctatct aaagagagct acacttgaga aggggacttg 480 

tgaactcaac cacaatctcc tcgagggggg gccggtaccc aattcgscct atagtgagtc 540 

gtattacaat taatgggc 558 

<210> 174 
<211> 685 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_f eature 
<222> (678).. (679) 
<223> n equals a,t,g, or c 

<400> 174 

actacggctg cgagaagacg acagaagggg ggcggcgacg gaggaggagg atggaggcgg 60 

tggtgttcgt cttctctctc ctcgattgtt gcgcgctcat cttcctctcg gtctacttca 120 

taattacatt gtctgattta gaatgtgatt * acattaatgc tagatcatgt tgctcaaaat 180 

taaacaagtg ggtaattcca gaattgattg gccataccat tgtcactgta ttactgctca 240 

tgtcattgca ctggttcatc ttccttctca acttacctgt tgccacttgg aatatatatc 300 

gatacattat ggtgccgagt ggtaacatgg gagtgtttga tccaacagaa atacacaatc 360 

gagggcagct gaagtcacac atgaaagaag ccatgatcaa gcttggtttc cacttgctct 420 

gcttcttcat gtatctttat agtatgatct tagctttgat aaatgactga agctggagaa 480 

gccgtggttg aagtcagcct acactacagt gcacagttga ggagccagag acttcttaaa 540 

tcatccttag aaccgtgacc atagcagtat atattttcct cttggaacaa aaaactattt 600 

ttgctgtatt tttaccatat aaagtattta aaaaacatga aaaaaaaaaa aaaaaaaaaa 660 

aaaaaaaaaa aaaaaaanna aaaaa 685 

<210> 175 

<211> 1669 

<212> DNA 

<213> Homo sapiens 
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<220> 

<221> misc_feature 
<222> (587).. (587) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1634) (1634) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1648) .. (1648) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1659) . . (1659) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1668) . . (1668) 
<223> n equals a,t,g, or c 



<400> 175 

aggcgcttag gggctgaggc gcgatggcag gtgtcggggc tgggcctctg cgggcgatgg 60 

ggcggcaggc cctgctgctt ctcgcgctgt gcgccacagg cgcccagggg ctctacttcc 120 

acatcggcga gaccgagaag cgctgtttca tcgaggaaat ccccgacgag accatggtca 180 

tcggtcaggc gggctgaggg tggggaggcc ctttgtaccc agctcagccc tcggcggcgc 240 

tccctcctcc cgagcccagc cgggtcgctg gctcccccag tacctagcct gagggtgccc 300 

cgaggacgcc aggccccctg cctagagctc cgggccgcac gtcggagggg gccgggcgga 360 

gaggcggccc actagggccg gtcgtgacta tgtgtctgcc ccgcaggcaa ctatcgtacc 420 

cagatgtggg ataagcagaa ggaggtcttc ctgccctcga cccctggcct gggcatgcac 480 

gtggaagtga aggaccccga cggcaaggtg gtgctgtccc ggcagtacgg ctcggagggc 540 

cgcttcacgt tcacctccca cacgcccggt gaccatcaaa tctgtcngca ctccaattct 600 

accaggatgg ctctcttcgc tggtggcaaa ctgcgkgtgc atctcgacat ccaggttggg 660 

gagcatgcca acaactaccc tgagattgct gcaaaagata agctgacgga gctacagctc 720 

cgcgcccgcc agttgcttga tcaggtggaa cagattcaga aggagcagga ttaccaaagg 780 

gcaagtgcat atctccttgt aatttgagag ggcagttgac ctttataccc actataccta 840 

ctcaagtttc tgcttgggag atcagctctg cagagaatgg aatgagaagt attggtttag 900 

ataggttgtt tgtttgttgt ttttgagacg gagtttcact cttgttgccc atgctggagt 960 

gcaatgccat gatcttggct cactgcaacc tccgcctccc caggctgagg caggagaatg 1020 

gcgtgagctc gggaggtgga gcttgcagtg agctgagatc gtgccactgc actccagcct 1080 

gggcgacaga gtgagactcc ttctaaaaaa caaaaacaaa accaaaacag tagttagggt 1140 

acacacacac aaattctagt gattttcccc ccagtactac ccttgacttt tgaaattcct 1200 

gctttcccag agtttacaac atccttacca aacagccttc tccctcctta ccacaaaaaa 1260 

araaaaaaaa gttctggggt tgaggggaca ctccattctt aacatcctct attatcccag 1320 

cccaattccc cagctctcac tgggactagt tgtacctatc ttcattcatt tggtcccagc 1380 

atgactacct gttggtgcat gagctgatct ctcctaacct aacagccaga tgctagtctc 1440 

Inlntt f gCtgggct ^atcagata ggatgcacag gatcatcctg ggaagcttgt 1500 

tgacatagat tcctgtgcaa cacttcagat atagtcttaa tgtagatttg tgttggggtg 1560 

gtatggtagg tagaataatg ggcctaccac tgtgtaaaca tatggatatg tttacctaac 1620 

atgacagaag aganttaagt tgctaatnag atgactgtna aataaatna 166 9 

<210> 176 
<211> 1038 
<212> DNA 

<213> Homo sapiens 



<220> 
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<221> misc_feature 
<222> (806).. (806) 
<223> n equals a,t,g, or c 

<400> 176 

ggcacgagtg gctgcagcgg ggcccgcgtg gtgcctcctg aggcggcccc cggatgaaga 60 

gatctgggaa cccgggagcc gaggtaacga acagctcggt ggcagggcct gactgctgcg 120 

gaggcctcgg caatattgat tttagacagg cagacttctg cgttatgacc cggctgctgg 180 

gctacgtgga ccccctggat cccagctttg tggctgccgt catcaccatc accttcaatc 240 

cgctctactg gaatgtggtt gcacgatggg aacacaagac ccgcaagctg agcagggcct 300 

tcggatcccc ctacctggcc tgctactctc taagcrtcac catcctgctc ctgaacttcc 360 

tgcgctcgca ctgcttcacg caggccatgc tgagccagcc caggatggag agcctggaca 420 

cccccgcggc ctacagcctg ggcctcgcgc tcctgggact gggcgtcgtg ctcgtgctct 480 

ccagcttctt tgcactgggg ttcgctggaa ctttcctagg tgattacttc gggatcctca 540 

aggaggcgag agtgaccgtg ttccccttca acatcctgga caaccccatg tactggggaa 600 

gcacagccaa ctacctgggc tgggccatca tgcacgccag ccccacgggc ctgctcctga 660 

cggtgctggt ggccctcacc tacatartgg ctctcctata cgaagagccc ttcaccgctg 720 

agatctaccg gcagaaagcc tccgggtccc acaagaggag ctgattgagc tgcaacagct 780 

ttgctgaagg cctggccagc ctcctngctg ccccaagtgg caggccctgc gcagggcgag 840 

aatggtgcct gctgctcagg gctgcccccg gcgtgggctg ccccagtgcc ttggaacctg 900 

ctgccttggg gaccctggac gtgccgacat atggccattg agctccaacc cacacattcc 960 

cattcaccaa taaaggcacc ctgaccccaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1020 

aatttggggg ggggcccc 1038 

<210> 177 
<211> 921 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_feature 

<222> (4) . . (4) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 

<222> (9) . . (9) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 

<222> (11) . . (11) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 

<222> (15) . . (15) 

<223> n equals a,t,g. or c 

<220> 

<221> misc_f eature 

<222> (20).. (20) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (901) . . (901) 
<223> n equals a,t,g, or c 

<400> 177 

gcgnggggna naggnaagcn ccccactatt gggttcaaaa gctggagctc caccgcggtg 60 
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gcggccgctc tagaactagt ggatcccccg ggctgcagga attcggcacg aggtctgagc 120 

agataagatt aagggctggg tctgtgctca attaactcct gtgggcacgg gggctgggaa 180 

gagcaaagtc agcggtgcct acagtcagca ccatgctggg cctgccgtgg aagggaggtc 240 

tgtcctgggc gctgctgctg cttctcttag gctcccagat cctgctgatc tatgcctggc 300 

atttccacga gcaaagggac tgtgatgaac acaatgtcat ggctcgttac ctccctgcca 360 

cagtggagtt tgctgtccac acattcaacc aacagagcaa ggactactat gcctacagac 420 

tggggcacat cttgaattcc tggaaggagc aggtggagtc caagactgta ttctcaatgg 480 

agctactgct ggggagaact aggtgtggga aatttgaaga cgacattgac aactgccatt 540 

tccaagaaag cacagagctg aacaatactt tcacctgctt cttcaccatc agcaccaggc 600 

cctggatgac tcagttcagc ctcctgaaca agacctgctt ggagggattc cactgagtga 660 

aacccactca caggcttgtc catgtgctgc tcccacattc cgtggacatc agcactactc 720 

tyctgaggac tcttcagtgg ctgagcagct ttggacttgt ttgttatcct attttgcatg 780 

tgtttgagat ctcagatcag tgttttagaa aatccacaca tcttgagcct aatcatgtag 840 

tgtagatcat taaacatcag cattttaaga aaaaaaaaaa aaaaaaarct cgaggggggg 900 

nccggtaccc agggcggaag a 921 

<210> 178 
<211> 894 
<212> DNA 
<213> Homo sapiens 

<400> 178 

ggcacgaggt actgccgggc tgccgggtcc ctgctctggg tacttctctg ctttcgggcg 60 

tctcgtctag aagctgcagc ttggcctgtc tcacctctac acagaggggc tgctggcgcc 120 

tgacggaaaa aggtccacac acccgatggc cggcccgggg tggacgctgc tgctactgct 180 

gctgctgctg ctgctgctgg ggtccatggc agggtatggg ccacagaaga agttgaacct 240 

gtcccataag ggcatcgggg agccatgcgg gagacacgag gagtgccaga gcaactgctg 300 

taccatcaac agcctggccc cacacacgct ctgcacccct aagaccatct tcctgcagtg 360 

cctgccctgg aggaagccca atgggtacag atgctcgcac gactcagagt gccagagcag 420 

ctgctgcgtc cgcaacaaca gcccgcagga gttgtgcacg ccccaaagcg tcttcctgca 480 

gtgtgtgccc tggcgcaagc ccaacggcga cttctgcagc agccatcagg agtgtcacag 540 

ccagtgctgc atccagctga gggagtacag ccccttccgc tgcattcccc ggaccgggat 600 

cctggcccag tgcctgcccc tgtgatgtga gctcgaacct gggcgcgagg gaccggcctg 660 

ggccctggga tgttcacgca ggaccgcgtt gcgcgggggc tggttccagc ggaagcttcc 720 

cttacggttt gtgctgctgt ttctggggct ctgaaaatct gtgggaactg aaaggctgtg 780 

accagcctgg tggcgcgaag tgtctgtgag aacaaatccc aggcactggg gtgtagcctg 840 

attgttaaac atcaataaag gctcctggcc gactgaaaaa aaaaaaaaaa aaaa 894 

<210> 179 
<211> 442 
<212> DNA 
<213> Homo sapiens 

<400> 179 

ggcacgagat agaacccact gcctcctgat gaagtcccta ctgttcaccc ttgcagtttt 60 

tatgctcctg gcccaattgg tctcaggtaa ttggtatgtg aaaaagtgtc taaacgacgt 120 

tggaatttgc aagaagaagt gcaaacctga agagatgcat gtaaagaatg gttgggcaat 180 

gtgcggcaaa caaagggact gctgtgttcc agctgacaga cgtgctaatt atcctgtttt 240 

ctgtgtccag acaaagacta caagaatttc aacagtaaca gcaacaacag caacaacaac 300 

tttgatgatg actactgctt cgatgtcttc gatggctcct acccccgttt ctcccactgg 360 

ttgaacattc cagcctctgt ctcctgctct aggatccccg actcattaaa gcaaagaggc 420 

ttaaaaaaaa aaaaaaaaaa aa 442 

<210> 180 
<211> 582 
<212> DNA 
<213> Homo sapiens 

<400> 180 

ggcacgagat atttcgctgg accctagaaa agccaccacg acctgtgggc catgatgcta 60 

ccccaatggc tgctgctgct gttccttctc ttcttctttc tcttcctcct caccaggggc 120 
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tcactttctc caacaaaata caaccttttg gagctcaagg agtcttgcat ccggaaccag 180 

gactgcgaga ctggctgctg ccaacgtgct ccagacaatt gcgagtcgca ctgcgcggag 240 

aaggggtccg agggcagtct gtgtcaaacg caggtgttct ttggccagta tagagcgtgt 300 

ccctgcctgc ggaacctgac ttgtatatat tcaaagaatg agaaatggct tagcatcgcc 360 

tatggccgtt gtcagaaaat tggaaggcag aagttggcta agaaaatgtt cttctagtgc 420 

tccctccttc ttgctgcctc ctcctcctcc acctgctctc ctccctaccc agagctctgt 480 

gttcaccctg ttccccagag cctccaccat gagtggaggg aagtggggag tgattgaaat 540 

aaagagcttt ttcaatgaaa aaaaaaaaaa aaaaaaaaaa aa 582 



<210> 181 
<211> 809 
<212> DNA 

<213> Homo sapiens 
<400> 181 

ggcacgagct cgaactctcc actgtcccca tttcctgcaa cagcatctca gagggcttga 60 

ggtggctatc aggccttcca tcacagcata aagctccttc agggagagaa gagcgaaggc 120 

acccaggctg gggaacagca gctcctacta tacctaccct gcccactctg gtccaaccgt 180 

gggcttggcc tgactttaga ctggaacccc ttagtgctcc tgttcctggt gtggagcaga 240 

tccacctacc ccaggggaaa tgccaactac tttgccttca gacctgatgc tcctgtggtt 300 

gggcctgcca agcctgccct ccccagtgga agaagagggc cgtcttgtga aaggcctcag 360 

gctgaccctt gcagcaccag cctctgaggt actgccagac tgggaagacc ctcccagcca 420 

cccaacagcg tgggcccagc ccaggacaca tcagcccgac actccaaatt ctatcaagag 480 

tggcatttat tctccttgtg gaggtgcggt gctccgggga gctggtgcta ttgtgcttag 540 

gaaggaggtc tgtccgtccg tccgtctgtc cggccggcct ggccccaaat gggggcggaa 600 

gaggggcacg gcccgagtaa aaatcccggc ctattccggg tgggaatatg tacaaggcgg 660 

cggggcacag gcgggggtgg gggcgggcgg gccggcggcc gcagccccca cccgagggcc 720 

cccgcacctc gggccctact tgtagaatca gtacaaaata ggtgctacct aaacgttcct 780 

tctacctgaa aaaaaaaaaa aaaaaaaaa 80 9 

<210> 182 
<211> 1396 
<212> DNA 

<213> Homo sapiens 
<400> 182 

aagtctcgta tcgcgcccgg gaggcgccgg agcccagcgg ctggcgccag atccaggctc 60 

ctggaagaac catgtccggc agctactggt catgccaggc acacactgct gcccaagagg 120 

agctgctgtt tgaattatct gtgaatgttg ggaagaggaa tgccagagct gccggctgaa 180 

aattacccaa ccaagagaaa tctgcaggat ggactttctg gtcctcttct tgttctacct 240 

ggcttcggtg ctgatgggtc ttgttcttat ctgcgtctgc tcgaaaaccc atagcttgaa 300 

aggcctggcc aggggaggag cacagatatt ttcctgtata attccagaat gtcttcagag 360 

agccrtgcat ggattgcttc attacctttt ccatacgaga aaccacacct tcattgtcct 420 

gcacctggtc ttgcaaggga tggtttatac tgagtacacc tgggaagtat ttggctactg 480 

tcaggagctg gagttgtcct tgcattacct tcttctgccc tatctgctgc taggtgtaaa 540 

cctgtttttt ttcaccctga cttgtggaac caatcctggc attataacaa aagcaaatga 600 

attattattt cttcatgttt atgaatttga tgaagtgatg tttccaaaga acgtgaggtg 660 

ctctacttgt gatttaagga aaccagctcg atccaagcac tgcagtgtgt gtaactggtg 720 

tgtgcaccgt ttcgaccatc actgtgtttg ggtgaacaac tgcatcgggg cctggaacat 780 

caggtacttc ctcatctacg tcttgacctt gacggcctcg gctgccaccg tcgccattgt 840 

gagcaccact tttctggtcc acttggtggt gatgtcagat ttataccagg agacttacat 900 

cgatgacctt ggacacctcc atgttatgga cacggtcttt cttattcagt acctgttcct 960 

gacttttcca cggattgtct tcatgctggg ctttgtcgtg gttctgagct tcctcctggg 1020 

tggctacctg ttgtttgtcc tgtatctggc ggccaccaac cagactacta acgagtggta 1080 

cagaggtgac tgggcctggt gccagcgttg tccccttgtg gcctggcctc cgtcagcaga 1140 

gccccaagtc caccggaaca ttcactccca tgggcttcgg agcaaccttc aagagatctt 1200 

tctacctgcc tttccatgtc atgagaggaa gaaacaagaa tgacaagtgt atgactgcct 1260 

ttgagctgta gttcccgttt atttacacat gtggatcctc gttttccaaa aaaaaaaaaa 1320 

aaaaaaaaaa aaaaaaaaaa aaaactcgag ggggggcccg gtacccaatt cgccctggag 1380 

ttcaagtaga catcaa 1396 
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<210> 183 

<211> 1886 

<212> DNA 

<213> Homo sapiens 



<400> 183 

ggcacgagcg 

tttttttttc 

taatttgtgt 

ccagcccagc 

gaggatgagc 

cggggtggcg 

atgaagggag 

ttgtattaat 

gagaagctga 

tagccgagtc 

tctgtgttca 

tctcttacag 

ttctgccaag 

tgttgaaatg 

ttatcaataa 

gcagaactac 

ccatctcagt 

gtgcccacag 

aaacaaaagc 

tataactgtc 

tttcgaggga 

tcaaaatatt 

gcaacaattt 

attagcatac 

agtttgtctt 

gaaaagagca 

ggatcttgtt 

cactttagga 

acagcatgag 

acctgtagtc 

gagcttgcag 

ccacctccaa 



gcacgaggga 
atttcacaga 
tccccattag 
cagggaacct 
tcttccacga 
gtgtggggtg 
aatgtaaaac 
ttagtgatgt 
tcccagctcc 
cctatttgta 
cccaagctgc 
ataaaacaac 
catatgagtt 
atcagcgaaa 
aggacccata 
gaaggttttg 
gagcctgagt 
catgtgatcg 
ccacttatct 
tcaaatactt 
ggatgggata 
ttgggaatag 
tatgtttaag 
ttatgccatg 
tgcacactct 
atggtctaga 
aaaatgctga 
ggctgaggcg 
accctgtctc 
ccagctactc 
tgagccgaga 
aaaaaaaaaa 



aaatagagag 
cacttctaga 
catctaattt 
ccagagttgc 
tccacattct 
tgtggggcaa 
ttggctgaac 
cttcaaaagg 
caggaaatcg 
gcttcatgct 
ctatgcaatg 
agaaccagtg 
cattgccttg 
attaaatgaa 
gcaaagatac 
agatggtgta 
tgaatgtttc 
gtagctgata 
tccgcggcaa 
ggctgaaaag 
tggttataca 
tagttcggca 
gtagtatctg 
ggtaaaagca 
agatagcatt 
gcaggctttc 
ttctgaggcc 
ggcggatcac 
tactaaaaat 
aggaggctga 
tcgcgccact 
aaaaaa 



caacttaatt 
ttggttctta 
caagagcagg 
tttgcagata 
tgccctttaa 
gagctagagc 
ttagccctcc 
gtgtggtgga 
acacagttgc 
gttttttata 
acttctataa 
ccagaaagca 
aagatcaaag 
aatatattct 
atagaggagt 
gctgccaaag 
ccaatgtcat 
aggaagcatt 
tatgtttatg 
tagactgttt 
ccatatgaag 
tttatttttt 
actaacctac 
atccatctag 
tctgaaatca 
tcagacttca 
aggcgcggtg 
ggggtcagga 
acgaaaaatt 
ggcaggagaa 
gcactccagc 



atgttaaggt 
gcagcagctc 
caaatctcat 
tggtgtggat 
aaaataaagc 
gttcctcctc 
aggaaagggt 
ggaggagtct 
tggtgtgtag 
ctgttgtgat 
agctcagttt 
gccttccctt 
tcaaagagaa 
tattggaagc 
gatttttcaa 
aagtcacccc 
atcccacagg 
ggaccagaat 
aacatgtgaa 
ggtgttaagt 
gattttgtga 
ttcccagtca 
tgatgctgtc 
aactctttca 
tctgcaggaa 
gtgtgcacca 
gctcacgcct 
gagcgagacc 
agccaggcat 
tggtgtgaac 
ctgggggaca 



tgactcaaac 
ttgctcttcc 
ctgttcccat 
cctgcagaat 
gggtaggcag 
agtgagtttg 
agccagaatg 
cattcagaat 
tggtcagcac 
gtaatgtaca 
ttaaacacag 
acatgggcac 
atggagaggg 
tgatgctcta 
gcagtcaaga 
tggctgtccc 
gggatactta 
gtcatggaag 
tcattgttca 
ttcgacttat 
ataaagagtt 
catttcatga 
tattcattcc 
accatttttt 
cagagttcct 
gagtcaccca 
gtaatcccag 
atcctggcta 
ggtggcaggc 
ctgggaggtg 
gagcgagact 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1886 



<210> 184 

<211> 2971 

<212> DNA 

<213> Homo sapiens 



<400> 184 

gacgtgagga 

cgaccactgg 

tgccaccttt 

ggccgagttg 

tgggccggtt 

tttgacccag 

tcttctctcg 

ggtggtgaga 

ctgtgatggc 

catcctgggg 

gtctcctgcc 

gaggaccagc 

catagaaatg 

tcgtatcaag 

caagatcttc 



gcgttccatt 
ggccccttgt 
ggctgccgac 
ggtctccgtg 
tatcgggagg 
cggcaggaat 
tgtaatcgca 
aagaaggtga 
cgcgtcatga 
acatgtacac 
atccctgtat 
ttcagtgacc 
gagatagaag 
aatttccaga 
cggcctcccc 



tggccagtgg 
caggaggaga 
gtgattccct 
gttcaggccg 
agattgtctt 
agcaggcaac 
aaacccattt 
cacggaaatg 
tggcccggca 
tcttcttcgc 
ttgctgccat 
ctggagtgat 
ctaccaatgg 
taaacaacca 
gggcctccca 



tgggcggttg 
cagcctcccg 
gggacggtcc 
gctccccctt 
ccagggctag 
gtgatttcaa 
tggagcagga 
ggagaaactc 
aaagggcatt 
ctttgagtgc 
gctcttcctt 
tcctcgggcg 
tgcggtgccc 
gattgtgaaa 
ttgcagcatc 



ccacagctgg 
gcccggggag 
gtttcctgcc 
cctggtctcc 
caattggact 
agctgggctc 
attccaatca 
ccaggcagga 
ttctacctga 
cgctacctgg 
ttctccatgg 
ctaccagatg 
cagggccagc 
ctgaaatact 
tgtgacaact 



tttagggccc 
gacaagtcgc 
gtcagctgcc 
cttctcccgc 
tttgatgatg 
agcctctgtt 
tgtctgtgat 
acaccttttg 
cccttttcct 
ctgttcagct 
ctacactgtt 
aagcagcttt 
gaccaccgcc 
gttacacatg 
gtgtggagcg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
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cttcgaccat cactgcccct gggtggggaa ttgtgttgga aagaggaact accgctactt 960 

ctacctcttc atcctttctc tctccctcct cacaatctat gtcttcgcct tcaacatcgt 1020 

ctatgtggcc ctcaaatctt tgaaaattgg cttcttggag acattgaaag aaactcctgg 1080 

aactgttcta gaagtcctca tttgcttctt tacactctgg tccgtcgtgg gactgactgg 1140 

atttcatact ttcctcgtgg ctctcaacca gacaaccaat gaagacatca aaggatcatg 1200 

gacagggaag aatcgcgtcc agaatcccta cagccatggc aatattgtga agaactgctg 1260 

tgaagtgctg tgtggcccct tgccccccag tgtgctggat cgaaggggta ttttgccact 1320 

ggaggaaagt ggaagtcgac ctcccagtac tcaagagacc agtagcagcc tcttgccaca 1380 

gagcccagcc cccacagaac acctgaactc aaatgagatg ccggaggaca gcagcactcc 1440 

cgaagagatg ccacctccag agcccccaga gccaccacag gaggcagctg aagctgagaa 1500 

gtagcctatc tatggaagag acttttgttt gtgtttaatt agggctatga gagatttcag 1560 

gtgagaagtt aaacctgaga cagagagcaa gtaagctgtc ccttttaact gtttttcttt 1620 

ggtctttagt cacccagttg cacactggca ttttcttgct gcaagctttt ttaaatttct 1680 

gaactcaagg cagtggcaga agatgtcagt cadctctgat aactggaaaa atgggtctct 1740 

tgggccctgg cactggttct ccatggcctc agccacaggg tccccttgga ccccctctct 1800 

tccctccaga tcccagccct cctgcttggg gtcactggtc tcattctggg gctaaaagtt 1860 

tttgagactg gctcaaatcc tcccaagctg ctgcacgtgc tgagtccaga ggcagtcaca 1920 

gagacctctg gccaggggat cctaactggg ttcttggggt cttcaggact gaagaggagg 1980 

gagagtgggg tcagaagatt ctcctggcca ccaagtgcca gcattgccca caaatccttt 2040 

taggaatggg acaggtacct tccacttgtt gtatttatta gtgtagcttc tcctttgtct 2100 

cccatccact ctgacaccta agccccactc ttttcccatt agatatatgt aagtagttgt 2160 

agtagagata ataattgaca tttctcgtag actacccaga aactttttta atacctgtgc 2220 

cattctcaat aagaatttat gagatgccag cggcatagcc cttcacactc tctgtctcat 2280 

ctctcctcct ttctcattag ccccttttaa tttgtttttc cttttgactc ctgctcccat 2340 

taggagcagg aatggcagta ataaaagtct gcactttggt catttctttt cctcagagga 2400 

agcctgagtg ctcacttaaa cactatcccc tcagactccc tgtgtgaggc ctgcagaggc 2460 

cctgaatgca caaatgggaa accaaggcac agagaggctc tcctctcctc tcctctcccc 2520 

cgatgtaccc tcaaaaaaaa aaaaaatgct aaccagttct tccattaagc ctcggctgag 2580 

tgagggaaag cccagcactg ctgccctctc gggtaactca ccctaaggcc tcggcccacc 2640 

tctggctatg gtaaccacac tgggggcttc ctccaagccc cgctcttcca gcacttccac 2700 

cggcagagtc ccagagccac ttcaccctgg gggtgggctg tggcccccag tcagctctgc 2760 

tcaggacctg ctctatttca gggaagaaga tttatgtatt atatgtggct atatttccta 2820 

gagcacctgt gttttcctct ttctaagcca gggtcctgtc tggatgactt atgcggtggg 2880 

ggagtgtaaa ccggaacttt tcatctattt gaaggcgatt aaactgtgtc taatgcaaaa 2940 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa a 2971 

<210> 185 

<211> 1337 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc__f eature 

<222> (1337) (1337) 

<223> n equals a,t,g, or c 

<400> 185 

cttccggttc tccgggcagc tgccactgct gtagcttctg ccacctgcca cgaccgggcc 60 

tctccctggc gtttggtcac ctctgcttca ttctccaccg cgcctatggt ccctcttgga 120 

gccagcgtgg cgggcctggc ggctcccggg tggtgagaga gcggtccggg aacgatgaag 180 

gcctcgcagt gctgctgctg tctcagccac ctcttggctt ccgtcctcct cctgctgttg 240 

ctgcctgaac taagcgggyc cctggmagtc ctgctgcagg cagccgaggc cgcgccaggt 300 

cttgggcctc ctgaccctag accacggaca ttaccgccgc tgccaccggg ccctacccct 360 

gcccagcagc cgggccgtgg tctggctgaa gctgcggggc cgcggggctc cgagggaggc 420 

aatggcagca accctgtggc cgggcttgag acggacgatc acggagggaa ggccggggaa 480 

ggctcggtgg gtggcggcct tgctgtgagc cccaaccctg gcgacaagcc catgacccag 540 

cgggccctga ccgtgttgat ggtggtgagc ggcgcggtgc tggtgtactt cgtggtcagg 600 

acggtcagga tgagaagaag aaaccgaaag actaggagat atggagtttt ggacactaac 660 

atagaaaata tggaattgac acctttagaa caggatgatg aggatgatga caacacgttg 720 

tttgatgcca atcatcctcg aagataagaa tgtgcctttt gatgaaagaa ctttatcttt 780 

ctacaatgaa gagtggaatt tctatgttta aggaataaga agccactata tcaatgttgg 840 
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gggggtattt aagttacata tattttaaca acctttaatt tgctgttgca ataaataccg 900 

tatcctttta ttatatcttt atatgtatag aagtactctr ttaatgggct cagagatgtt 960 

ggggataaag tatactgtaa taatttatct gtttgaaaat tactataaaa cggtgttttc 1020 

tgatcggttt ttgtttcctg cttaccatat gattgtaaat tgttttatgt attaatcagt 1080 

taatgctaat tatttttgct gatgtcatat gttaaagagc tataaattcc aacaaccaac 1140 

tggtgtgtaa aaataattta aaatttcctt tactgaaagg tatttcccat ttttgtgggg 1200 

aaaagaagcc aaatttatta ctttgtgttg gggtttttaa aatattaaga aatgtctaag 1260 

ttattgtttg caaaacaata aatatgattt taaattctct taaaaaaaaa aaaaaaaacc 1320 

ccgggggggg gcccggn 1337 

<210> 186 

<211> 1129 

<212> DNA 

<213> Homo sapiens 

<400> 186 

gctgcttccc aaggaccatg aaactcctgc tgctggctct tcctatgctt gtgctcctac 60 

cccaagtgat cccagcctat agtggtgaaa aaaaatgctg gaacagatca gggcactgca 120 

ggaaacaatg caaagatgga gaagcagtga aagatacatg caaaaatctt cgagcttgct 180 

gcattccatc caatgaagac cacaggcgag ttcctgcgac atctcccaca cccttgagtg 240 

actcaacacc aggaattatt gatgatattt taacagtaag gttcacgaca gactactttg 300 

aagtaagcag caagaaagat atggttgaag agtctgaggc gggaagggga actgagacct 360 

ctcttccaaa tgttcaccat agctcatgac ttcctctcgg ctatcactca cccctgtcct 420 

cagagtgata aactaagtca catacagata aagcactgaa aacaccacag tgaccctccc 480 

accccccacc aatatgtaat tctattaata gaaacagctg tgtaaagaag tctaaaattt 540 

tcactatttc caatgataaa ctcttcagtg ctcttcttga. aatgtcacat tatttcccaa 600 

caagttatac ctatttttag tattcttgtt gctagtgcca tgcacaactt caatagctag 660 

ttgctattcc aacaacaatt tcttcatgta tcgttctgtc ttctcaacag ctgtctttca 720 

tggcagcata agtggtcatg atcaaaattc taaatcttgc atctgtgaga gtagctacta 780 

tgacactaaa agcttttttt ctagaacagg agacacttca ggtgaagcat tcattctcct 840 

actaactatg gccttggagc caggttttat ctctcactgt aggaaattgg ccgccccagg 900 

tgtgagctat gaagactcct ttttgcccca gtggctttgg ggttgaaatg ctgtcgaaaa 960 

gcttttatgg ctctgtagac ccatcttttt gaccaagcct tgatcacaca tggacatcca 1020 

agggtaatca tggaccccca attgtgggtg aaaggatgga tcatttatct acctgattac 1080 

tgagagcttt atttgtctcc ctctgatagc aaaaaaaaaa aaaaaaaaa 1129 

<210> 187 
<211> 799 
<212> DNA 
<213> Homo sapiens 

<400> 187 

ggagacggtg ggtgaccaga gagtcctgtc tatcctagga ggagaacatt cagcccaaat 60 

cccagcccca tcatgcacag atcagagcca tttctgaaaa tgtcgctgct gattctgctt 120 

ttcctgggat tggcagaagc ctgtactcct cgtgaagtca acttgctgaa agggatcata 180 

ggtctcatga gcagactgtc accggatgag atcctaggct tgctgagcct ccaagtactg 240 

catgaagaaa caagtggctg caaggaggaa gttaaaccct tctcaggcac caccccatcc 300 

aggaaaccac tccccaagag gaagaacacg tggaacttcc tgaaatgcgc ctacatggtg 360 

atgacctacc tcttcgtatc ctacaacaaa ggggactggt tcactttttc ctcccaagtg 420 

ttactgccac tactgtaact tggaactgga catcagggat gatccctgct gttctttcta 480 

gtgagcctgc tccatctcag cttagccttc acaaggcctc catctcccag gcattctaac 540 

ctctgaagaa agctctctgt cccctggact gcctgtgtgg agggtaatga actgggtcct 600 

ttaaggaatg gcacctgggt gcccagaggc atggccagaa ggtgtctgtg ggggccatgc 660 

cttaggggga tgcacccagg gcggctgaga gagcaactgc aggagtttcc cctaaaatct 720 

ctcctccaga tcgttctcga actttcccca ctacttccat aataaaatgt atacttgttg 780 

aaaaaaaaaa aaaaaaaaa 799 

<210> 188 
<211> 1689 
<212> DNA 

<213> Homo sapiens 
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<400> 188 

actatagaag tcgcctgcag taccggctcc ggaattaagg gtcgacccac gcgtccgggc 60 

taattgtttg gtcagaaatt cctaaggcca cagctttggg gggttcgtgt agatgtacat 120 

ggtgggtggg ttataaatat tgggacttaa ggcagcttgt tctatgtatt tatctttgct 180 

cttgggtgac ttagggaatg attttatttg atttaacctt ctttctgttt gccccgagaa 240 

tactcgccag tggcgcttgc agttgtagca tttaccccaa gataactttg cctacgaaat 300 

atttcgcttt tattatttyc acatcattct agtatatgga ctttggaaac aaaagacatt 360 

gttctattta tagcattctt tttttttttt tagtagcggt atttccattt acaaaatata 420 

gtaactcttg attactgaaa atgtcaaatc ctagaaaacg tagcatgcct atacatgatg 480 

ttaacatcat tctcgaacag ttgttggccg aagattcatt tgatgaatcc aatttttttg 540 

aaatagacaa ttctgatgtt ctctttagaa ataactcagt ttttatcttt tttcacattg 600 

aaaatcagtt agatttgctt aagcctcaaa gagaatgttt atgtaaatta gcgctggcaa 660 

tttttttttt tctaaacagg aaaagggtta aatgaaggtt gataaaatgg atgttcaatt 720 

gtctttctga aagtgagtgg cttgaaggga tgaataaata ttttcttaat atattcaaaa 780 

aagtgcattg ctttctgtga tggaagttaa gacctaaatg tctggaagtt gtaaccctca 840 

acacagcttt tcctgatttg ctgcaaaggc acatagctga ttatagaagt gaagacggca 900 

aggacgggga ctccaacaaa ggaaaccctg ttgcaggatt tgggaacttt catgcttcag 960 

atgaaattca ggcatgtgag catcactgca gaatgtggtg catcattgcc atcatgagta 1020 

atcacttgct gctcctactt ctgagaccaa gactcttttg tcatattctt tagcaatagg 1080 

acgggtaaag actggattta attgctgttc agagtataaa aactcaattg attccaacat 1140 

atctgaatgt gcagtaaagt cttaaaagtc aaccgttaat cattaagtct tttgcctcta 1200 

aagtcttttg cctctgaaga agtttattac atgagttgat tttcatattt tcattttggt 1260 

ggggttttcc tgttgttggg caaggtgggg tcacaggaca tgggactagt aagcatttta 1320 

ctgtttacta tatttgtctt tttataaaca gtatctccca aaatgtgatt agaaggctac 1380 

caagcctgta tttggacatt taattgtgtg ctttatataa tgtaactact aacagtattt 1440 

ggactgcctg ttcattcctg gagacaaaaa tgaaaatctg tcagttcaag ttcttgggta 1500 

acatcaagtc attagaattt atctaaagct tatcatgatt tgataagaca tccattgcat 1560 

gcagctgttt tagctcagtg caaaacactg aaattgtgat tcttagactg tttctgagac 1620 

atttggatgg aaataaatgt ataaatgtta aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1680 

agggcggcc 1689 



<210> 189 
<211> 420 
<212> DNA 
<213> Homo sapiens 



<400> 189 

ggcacgagag agagcagagc tatacatagc tatccaggtc taacttcacg aagaatagaa 60 

tggtttcttt tcattttcaa tgtacatcat actttgtcag actttttttt cagttgcagc 120 

tcttcgttgg actggtgata gtattggctt tattaatctc tcattctctc acttattcat 180 

tccacaaaca tttgtagaag gccaccaagc tctagggaga ggaaaatggt tttataaatt 240 

agtgctttct gggataaagg aaatttataa tctgtactac ttaatagtag ccactagcca 3 00 

catgtggttt tcgaacaaga tttccatcac ctctccaacc actttctcct cattggtcag 360 

atctagaccc cgagaaactg ttcctttcat tgttttctcc gccttctaca aactgagata 420 



<210> 190 

<211> 1090 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_feature 

<222> (8).. (8) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 

<222> (28) . . (28) 

<223> n equals a,t,g, or c 
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<220> 

<221> misc_feature 

<222> <43) . . (43) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 

<222> (54) . . (54) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 

<222> (95) . . (95) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 

<222> (545) . . (545) 

<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (863) . . (863) 
<223> n equals a,t,g, or c 

<400> 190 

cattgacntc aatgggagtt tgttttgnca cccaaaatcc aangggactt tccnaaattg 60 

tcgtaaccaa ctccccccca ttgaccccaa atggncggta ggcgttgtac. gggtgggagg 120 

tctatataag cagagctcgt ttagtgaacc gtcaagatcc gcctggagac gccatccacg 180 

ctgttttgac cctccataga agacaccggg accgatccag cctccggact ctagcctagg 240 

cttttgcaaa aagctattta ggtgacacta tagaaggtac gmctgcaggt accggtccgg 300 

aattcccggg tcgacccacg cgtccgccag cctggaggcc cagacgtggc gcagcgactc 360 

ggaggttcgc ctccagcttg cgcatcatct gcggccgggt cccgatgagc ctcctgttgc 420 

ctccgctggc gctgctgctg cttctcgcgg cgcttgtggs cccagccamr gccgccactg 480 

cctaccggcc ggactggaac cgtctgagcg gcctaacccg cgcccgggta gagacctgcg 540 

ggggnatgac agctgaaccg cctaaaggag agkgaaggct ttcgtcacgc aggacattcc 600 

attctatcac aamctggtga tgaaacacct ccctggggcc gaccctgagc tcgtgctgct 660 

gggccgccgc tacgaggaac tagagcgcat cccactcagt gaaatgaccc gcgaagagat 720 

caatgcgcta gtgcaggagc tcggcttcta ccgcaaggcg gcgcccgacg cgcaggtgcc 780 

ccccgagtac gtgtgggcgc ccgcgaagcc cccagaggaa acttcggacc acgctgacct 840 

gtaggtccgg gggcgcggcg ganctgggac ctacctgcct gagtcctgga gacagaatga 900 

agcgctcagc atcccgggaa tacttctctt gctgagagcc gatgcccgtc cccgggccag 960 

cagggatggg gttggggagg ttctcccaac cccactttct tccttcccca gctccactaa 1020 

attccctcct gccttaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1080 

aaaaaaaaaa 1090 

<210> 191 

<211> 1676 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (798).. (798) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (927).. (927) 
<223> n equals a,t,g, or c 



114 



WO 02/102993 PCT/US02/08123 



<220> 

<221> misc_feature 
<222> (944) . . (944) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_f eature 
<222> (974).. (974) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 
<222> (1035) . . (1035) 
<223> n equals a,t,g, or c 

<220> 

<221> misc_feature 

<222> (1058) . . (1058) 

<223> n equals a,t,g, or c 

<400> 191 

acgagcagat tcccaagaag gtacagaagt ctttgcaaga aaccattcag tccctcaagc 60 

ttaccaacca ggagctgctg aggaagggta gcagtaacaa ccaggatgtc gtctcctgtg 120 

acatggcctg caagggcctg ttgcagcagg ttcagggtcc tcggctgccc tggacgcggc 180 

tcctcctgtt gctgctggtc ttcgctgtag gcttcctgtg ccatgacctc cggtcacaca 240 

gctccttcca ggcctccctt actggccggt tgcttcgatc atctggcttc ttacctgcta 300 

gccaacaagc gtgtgccaag ctctactcct acagtctgca aggctacagc tggctggggg 360 

agacactgcc gctctggggc tcccacctgc tcaccgtggt gcggcccagc ttgcagctgg 420 

cctgggctca caccaatgcc acagtcagct tcctttctgc ccactgtgcc tctcaccttg 480 

cgtggtttgg tgacagtctc accagtctct ctcagaggct acagatccag ctccccgatt 540 

ccgtgaatca gctactccgc tatctgagag agctgcccct gcttttccac cagaatgtgc 600 

tgctgccact gtggcacctc ttgcttgagg ccctggcctg ggcccaggga gcactgccat 660 

gaggcatgca gaggtgaggt gacctgggac tgcatgaaga cacagctcag tgaggctgtc 720 

cactggacct ggctttgcct acaggacatt acagtggctt tcttggactg ggcacttgcc 780 

ctgatatccc agcagtangc cctgccttcc tggccactga tttctgcatg ggtagaccat 840 

ccaagactgc agcgggtaga aggtggcagt tcttcatggg agtcttttta acttggtgcc 900 

tgagttctct cctaagcaag tggccanttg cctccacctc agtncttcca tctttgggtg 960 

ggggacaggg gccnagcaag catctcagcc tcctacccac aattccactg aacacttttc 1020 
tggccctact gcacntggcc cccagcctcc atccttgngc tggtagcctc tcacaactcc 
gtccttgccc tttgccttcc acttccttcc atctcatttc taaaccccaa acagctcatc 
tctaaaaaga tagaactccc agcaggtggc ttctgtgttc ttctgacaaa tgattcctgc 

ttctccagac tttagcagct cctgatccca ttcttggtca cagctctagc cacagcagaa 1260 

ggaaaggggc ttgcagaaga atatagcacc gaattgggaa acagcagcct cacctccacc 1320 

tgaagcctgg gtgtggctgt cagtggacat ggggagctgg atggaaatgc ctctcacttc 1380 

aaaatgccca gcctgcccca aatgcctcta agcccctccc tgtcccctcc cttgtagtcc 1440 

tacttcttcc aactttccat tccccatcat gctgggggtc ttggtcacaa ggctcagctt 1500 

ctctccactg tccatccctc ctatcatctg tagagcagag cacaggcagt tgtgtgcctt 1560 

gggcccaggg aaccctccat caacctgaga caggactcag tatatggttc ttgggtatgc 1620 

cctaccaggt ggaataaagg acacagattt gatttctaaa aaaaaaaaaa aaaaaa 1676 

<210> 192 

<211> 1569 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (341).. (341) 
<223> n equals a,t,g, or c 

<400> 192 



1080 
1140 
1200 
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gtattggcca ggctggtctc aaactcctga cctcgtgatc cacccacctt ggcctcccaa 60 

agtgcagaga ttacaggcat gagccactgc acctggcctc aagaaaaatt atatatcacg 120 

tggaatagga tagtagtctc tgcactgatt ttcgttgata atggctgttc ttcttatcac 180 

cattttgcta tttctttgtc tgggctatta cagggttatt acagaaattt ccagaaagac 240 

ccctgcctgt cgaatgttta cttcaagctt gagctcctgg tatattatga ggaaattata 300 

tgatacccca ggagaggtct tcctttccca tgccattgta naattcctaa agtaaaatta 360 

atttgccttc ttgtcaaaga aggagccaat gttgttttaa aattttagct tgagagatag 420 

gtggggaaga aattaaatag acaagtaatc mctattcaga agagaaggga gagtcattgt 480 

acgaggccca agatacttgc ccaaaaatat cgcagagaaa aactagtctt tggggtccta 540 

ttttttgagt ggaacatttg agttatttaa aattagaatt ttattttggt cagattagaa 600 

tttctagggt atgtcatatg tgtttttaaa ttgaaagctc ttaaaactcc tattgtagtt 660 

taatgtcatt atccattaat ttacataaat ctgatttgga tctctatttt catcgtagac 720 

tgtgtagggg caatttttcc taaaggttct gtgacatagt gctacctttt ttttaaaacc 780 

tgtcttgccc aggcattatt gagtgccccc tggtgccagc atgtgtattt cacgactgta 840 

tcaacaaatc atgatcatct tctctggcca ttgtgccctt tcagattcca aacttgttac 900 

ctctcagtcc ttcctacaaa cttagaaagt ctaatatctt aatgtttact tatgtagcaa 960 

cctccctttc tcccatccct aaatcctctt gtaattaatt attttccttt ggaacttttt 1020 

aaatctacaa tttccttata atatggtaac caatattaat tttcttgttc tgcgccaagt 1080 

ttgattttat acaaattgtt tccagtttgg gtcatgagca caaaaccagg tatttttaaa 1140 

aatctatata acccttcaat gaggcagtat taattttatt aactcattaa ttcaaccaat 1200 

aattcttgat tgtttactgt gttagatatt ggggtatccc caatacctga cagctgtgag 12 60 

caaaacaaat gccctacaca catgaggtgt acagtccagt agaaaagata aacaataagc 1320 

aaattaatag ataatatgat gtccaataag gacttcaaag gaaaataaag cagagtaaag 1380 

agccagagaa tgacagtgag ctgtttttca catgagtcat cagaaaaggc ctctttaaag 1440 

aattgacatt tgaacagaaa aacgaatcaa gggcgtcaac tgtttattgc ttttattgct 1500 

taccatttga ccaagcaatt ctacacatag gattcaccct aaaaaaaaaa aaaaaaaaaa 1560 

aaactcgag 1569 

<210> 193 
<211> 1251 
<212> DNA 

<213> Homo sapiens 
<400> 193 

gcaccgtgga gctgcaggag atgccccttg tccaggagtt gccactgctg aagcttgggg 60 

tgaattacct tccgtccatc ttcatcgctg gggtcaattt tgtgctgccg cccgtgttca 120 

agctcattgc tccactggag ggctacactc ggagtcgcca gatcgttttt atcctgctca 180 

ggaccgtgtt tcttcgcctc gcctccctgg tggtcctgct cttctctctc tggaatcaga 240 

tcacttgtgg gggcgactcc gaggctgagg actgcaaaac ctgtggctac aattacaaac 300 

aacttccgtg ctgggagact gtcctgggcc aggaaatgta caaacttctg ctctttgatc 360 

tgctgactgt cttggcagtc gcgctgctca tccagtttcc tagaaagctc ctctgtggcc 420 

tctgtcctgg ggcgctgggt cgtctggcgg ggacccagga gttccaggtg cccgacgagg 480 

tgctggggct catctacgcg cagacggtgg tctgggtggg gagttttttc tgccctttac 540 

tgcccctgct taacacggtc aagttcctgc tgcttttcta cctgaagaag cttaccctct 600 

tctccacctg ctccccggct gcccgcacct tccgggcctc cgcggcgaat ttctttttcc 660 

ccttggtcct tctcctgggt ctggccatct ccagcgttcc cctgctttac agcatcttcc 720 

tgatcccgcc ttctaagctt tgtggtccat tccgggggca gtcgtccatc tgggcccaga 780 

tccctgagtc tatttccagc ctccctgaga ccacccagaa tttcctcttc ttcctgggga 840 

cccaggcttt tgctgtgccc cttctgctga tctccagcat cctgatggcg tacactgtgg 900 

ctctggctaa ctcctacgga cgcctcatct ctgagctcaa acgtcagaga sagacggagg 960 

cgcagaataa agtcttcctg gcacggcgcg ctgtggcgct gacctccacc aaaccggctc 1020 

tttgaccccc gcagcccacg tcccgctttc agaccccagg cccattgtaa gcctaggtca 1080 

caacatctgt aaactaggag aactggagaa gactccacgc ccttccagct ttggtatctg 1140 

gagatttcca gggcccctcg ccgccacgtc cctgactctc gggtgatctt ccttgtatca 1200 

ataaatacag ccgaggttgc tgaraaaaaa aaaaaaaaaa aaaagccgag c 1251 

<210> 194 

<211> 1345 

<212> DNA 

<213> Homo sapiens 
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60 



840 
900 
960 



<400> 194 

tctacctctt gtcctccccc caacaccacc accaccctgg ctcccctccc tcatgaccgc 

ctggatcctc ctgcctgtca gcctgtcagc gttctccatc actggcatat ggactgtgta 120 

tgccatggct gtgatgaacc accatgtatg ccctgtggag aactggtcct acaacgagtc 180 

ctgccctcct gaccctgctg agcaaggggg tcccaagacc tgctgcaccc tggacgatgt 240 

ccccctcatc agtggccctg atctgcctcc tgcgctacgg gcagctcctg gagcagagtc 300 

ggcactcttg ggttaacacc acggcactca tcacaggctg caccaacgct gcgggcctct 360 

tggtggttgg caactttcag gtggatcatg ccaggtctct gcactaegtt ggagctggcg 420 

tggccttccc tgcggggctg ctctttgttt gcctgcactg tgctctctcc taccaagggg 480 

ccaccgcccc gctggacctg gctgtggcct atctgcgaag tgtgctggct gtcatcgcct 540 

ttatcaccct ggtcctcagt ggagtcttct ttgtccatga gagttctcag ctgcaacatg 600 

gggcagccct gtgtgagtgg gtgtgtgtca tcgatatcct cattttctat ggcaccttca 660 

gctacgagtt tggggcagtc tcctcagaca cactggtggc tgcactgcag cctacccctg 720 

gccgggcctg caagtcctcc gggagcagca gcacctccac ccacctcaac tgtgcccccg 780 
agagcatcgc tatgatctaa ggtctgggga gggtggctgg cccggcctcc acagcacccc 
accccatatc ttctttccat ttattttgta ccaaaaacaa ttttgagaaa gtattctgtt 
gggatctggg cttcctcact tctggagaag tggccatccc atgcccacct gtgccatgga 

ggagtgggcc ctgccagctg ccacagctgc atgacctgct tccccacccc acggtgtcgt 1020 

tttgttttta aaggtcacct gtcctcactc acccagccag cccttcaggt gccttctact 1080 

cccagtgcca aagccagacc actggggttt cctgctgcag gaattggggg ctgggaacag 1140 

cagaggggat agaagtctgg tggaggtgga gtgggcacgc cttagctacg gaaaggccca 1200 

tttctgggcc cactgagctg cactgggatt cttcactctg cccctcactt cctttagggc 1260 

aaataacaca gcagaaccac gtgggtattt tagtactttt ttttatatta aaagaattct 1320 

aatttgcaaa aaaaaaaaaa aaaaa 1345 

<210> 195 

<211> 1323 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1086) . . (1087) 
<223> n equals a,t,g, or c 

<400> 195 

gctgaagatg gggtccctcg cacggcacgg tccatgtccc tcacgctggg aaagaatatg 60 

cctcgccgga ggtcagcgtt gctgtggttc ctaagtttaa tgccctgaat ctgcctggcc 120 

aaactcccag ctcatcatcc attccctcct taccagcctt gtcggaatca cccaatggga 180 

aaggcagcct acctgtcact tcagcactgc ctgcactttt ggaaaatgga aagacaaatg 240 

gggacccaga ttgtgaagcc tctgctcctg cgctgaccct gagctgcctg ggaggagctt 300 

agtcaggaga ccaaggccag gatggaggaa gaagcctaca gcaagggatt ccaagaaggt 360 

ytaaagaaga ccaaagaact tcaagacctg aaggaggagg aggaagaaca gaagagtgag 420 

agtcctgagg aacctgaaga ggtagaagaa actgaggaag aggaaaaggg cccaagaagc 480 

agcaaacttg aagaattggt ccatttctta caagtcatgt atcccaaact gtgtcagcac 540 

tggcaagtga tctggatgat ggctgcagtg atgctggtct tgactgttgt gctggggctc 600 

tacaattcct ataactcttg tgcagagcag gctgatgggc cccttggaag atccacttgc 660 

tcggcagccc cagggactcc tggtggagct caggactcca gcatgagcag cctacagagc 720 

agtaggaaac ctcacaccta gccagtgccc tgctctgaga cactcagact accacccttt 780 

ccccaagtat aacgtcaggc ccaagtgtgg acacactgcc gcccatccca tcaggtcatg 840 

aggaagggtt cttttaacac tcggcacttc tgtgggagct attcatacac agtgacttga 900 

tgttcttgga ggatcaacaa aactgccctg ggaaagcatc cagtggatga agaagtcacc 960 

ttcaccaagg aactctattg gaagggaagg tctcctgccc ctagctcagg tggctgggga 1020 

gaactaaaac accttcactg gtggttgggg gtaaggagcg gggcacgggg gaggaggagg 1080 

tagggnncag taaaaaactt actctctttt ttcctctctg taattggtta tcaggaagaa 1140 

tttgcttaat gactaacacc ctaagcatca gacctggaat ttggagttgc aaagtgacta 1200 

tcttcccatt tcccatctca ttttcaataa cttcagcctc ccattctttc ctttggaatg 1260 

agagtttctt tttacagaag taggaaaggc ttctcagaaa aaaaaaaaaa aaaaaaaact 1320 
cga 

<210> 196 



1323 
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<211> 669 
<212> DNA 
<213> Homo sapiens 



<400> 196 

cagcctcatt ttctcagtgc cccagaggtc taggatagga tttctaaact ggaatcatcc 60 

ttaatcacct tgaagatccc ttaagaggca tttgactggt gctgccgtct gtgtcctcaa 120 

agcaatgctg gtggcatcgt cctgtgtaca catgcagagc taatacccaa actaaaaact 180 

gggtaactgg ccctgaagtg cttcccaatc agtaagccac agggaaatgt ttgattttta 240 

tgttctgttg gattttggtt tgcttggcat atctaaaggt gcctttactt ttcttttttt 300 

ttttttttct ttctgctttg ttttgtagga cttgttctaa catggaaaac aagtccagaa 360 

gactctcctc tgactgttac ctttgcccca agccacccca aacttttatg ctcatgtttt 420 

attaaagcag gtgctccctg gaatctctgg gacatttttg aggcatttga agcagaatat 480 

agagtggtct catctccttc cttaatcttc ctggtggttg ggatgttcca cttgtatcat 540 

agattttttt attacagata tgctccactg tttttaaatg tgaacttgtg cgcaaatgtg 600 

cagattcaat gttcttgtta cagattgaat aaatttttat tttgaarawr aaaaaaaaaa 660 
aaactcgag 



669 



<210> 197 

<211> 1271 

<212> DNA 

<213> Homo sapiens 



<400> 197 

ggggctgggc cctgctcagg tggctctctc cttgcaggga ccggcgatgc tctgcaggct 60 

gtgctggctg gtctcgtaca gcttggctgt gctgttgctc ggctgcctgc tcttcctgag 120 

gaaggcggcc aagcccgcag agaccccacg gcccaccagc ctttctgggg ctcccccaac 180 

accccgtcac agccggtgtc cacccaacca cacagtgtct agcgcctctc tgtccctgcc 240 

tagccgtcac cgtctcttct tgacctatcg tcactgccga aatttctcta tcttgctgga 300 

gccttcaggc tgttccaagg ataccttctt gctcctggcc atcaagtcac agcctggtca 360 

cgtggagcga cgtgcggcta tccgcagcac gtggggcagg tggggggatg ggctagggcc 420 

ggcactgaag ctggtgttcc tcctaggggt ggcaggatcc gctcccccag cccagctgct 480 

ggcctatgag agtagggagt ttgatgacat cctccagtgg gacttcactg aggacttctt 540 

caacctgacg ctcaaggagc tgcacctgca gcgctgggtg gtggctgcct gcccccaggc 600 

ccatttcatg ctaaagggag atgacgatgt ctttgtccac gtccccaacg tgttagagtt 660 

cctggatggc tgggacccag cccaggacct cctggtggga gatgtcatcc gccaagccct 720 

gcccaacagg aacactaagg tcaaatactt catcccaccc tcaatgtaca gggccaccca 780 

ctacccaccc tatgctggtg ggggaggata tgtcatgtcc agagccacag tgcggcgcct 840 

ccaggctatc atggaagatg ctgaactctt ccccattgat gatgtctttg tgggtatgtg 900 

cctgaggagg ctggggctga gccctatgca ccatgctggc ttcaagacat ttggaatccg 960 

gcggcccctg gaccccttag acccctgcct gtataggggg ctcctgctgg ttcaccgcct 1020 

cagccccctc gagatgtgga ccatgtgggc actggtgaca gatgaggggc tcaagtgtgc 1080 

agctggcccc ataccccagc gctgaagggt gggttgggca acagcctgag agtggactca 1140 

gtgttgattc tctatcgtga tgcgaaattg atgcctgctg ctctacagaa aatgccaact 1200 

tggtttttta actcctctca ccctgttagc tctgattaaa aacactgcaa cccaaaaaaa 1260 

aaaaaaaaaa a 1271 



<210> 198 
<211> 933 
<212> DNA 
<213> Homo sapiens 

<400> 198 

ggcacgaggt gcttccctcc cagatggctg tgtatgtatt ttcttttctt ttttgctttc 60 

ttcttctttc cgttgttttg ttattgtttt aactataata agagggccag aggcagtcaa 120 

gccctggcca ggtcctggcg gcccatgggg gttctgggga gggggagggg ggaagtcagt 180 

gggggtcaga ggtggagggt gaagaatgag aaagttgggg agttaggctt agctcaggaa 240 

ccatgtgtcc ctgcccactc ccctccttcc ttgcccctcc ctacctccct gcctctacat 300 

ggcttctctc cacccctccc agagtcctac gggacaggac cctgctccag tggtatccaa 360 

ctcctccctg cccactcttc ctcatgggcc acctcacctc ccactttcga tgtctcgcct 420 

cccgtggcca ccctgcaatt agctttccaa gccccctccc gtggccgtcc cctcccaaga 480 
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cctctcaccc atgtagcaat ccctacatgg ctgcctgtca tgtccctact ctctaagccc 540 

tcctgcccac tgttcctccc tccccgacat gctgasacca agtggtggaa accacccctc 600 

agccccagcc tgccctgtgc agarttcagc tktgtgttga atgaggggga garggacaag 660 

tgagggcgga gagagagttc aggaggaggc aggatgcgca gggagcagag agtgagggag 720 

ggagataccg aacagataga cagaaaacgt tgtacggaaa agttgttttt tcttattttt ? ™ 
tttccgggag aacccgctta cacagctctg tttgtaattt ttttcttcat gctaaaatca 
cacggcctat ttgttgatgt aagttgcctg aattccgtgg tatgctatct tcttttttaa 
aaacaaaagc aaaaaaaaaa aaaaaaaact cga 



780 
840 
900 
933 



240 
300 
360 



<210> 199 
<211> 470 
<212> DNA 
<213> Homo sapiens 

<400> 199 

ggcacgaggg aaatcttgca cataggcagg taaataatta taaatggtga agtggattat 60 

tctgagctgc ttaattttaa agggaaagag aactttaaac tcttcaacct tttatgctgc 120 

taataagagt tccacaatca atagaaatct atcttggcag gcacttcctt ttacccacta 180 

gaattttttc ccttgggagt tcacgatccc cagaaactgt gatatgagcc attcaatatt 2 an 

gatgtactaa aacagtgctc tgcttaaata cagtttttca acatacagtc ttggaagaaa 

caaaatccaa aataaattcc aatagtccag taacaggaat aaagacaact attgcaaatt 

aaatcttaca gacttatatg aaagctgttg ttaacagctg ggtactagtt atttgaaaag 420 

tttctcgtgc cgaattcgat atcaagctta tcgataccgt cgacctcgta 470 

<210> 200 

<211> 1020 

<212> DNA 

<213> Homo sapiens _ - l 

<220> (0**^* " 1 ' ' 

<221> misc_feature 

<222> (3).. (3) 

<223> n equals a,t,g, or c 

<400> 200 

cgncacgagg tgaagttcaa cccaatgcaa ctttccttca gtctttccgt gaaagcgcct 60 
gtgaaaaatg aggtcatatt tccctttctc agtctgcccc ttcccgtttt gctctccggt 120 
tttcttcttt gtcttcacag atgtttacct atgttttttc tttgtttttg ctgttggaag 180 
acatctaagt gatccttttc ccattctctt tttcactcat aaatgtcctg atgtttagca 
aaaggcagtt ctctttgcta cttgagcttg taaactgttg ttaaatgagt aaccaaaagg 
aaagtccttg cgaagttggt taccatttca gatacaagaa ccgtttatct tcccacgctg 



240 
300 
360 



780 
840 
900 
960 



acgaattttg cgagtgagat gattattttt ccttgtgttt gtaatttatt taagtaaatt 420 
ccttgtttgt ttttcttttc agtacaccag gggtatatat tttcaatatg acatgtacct 480 
ttggttcagg gctaagttag agtctgaaaa atgaagcctg taggattcat ggcagtgatc 540 
taattgtgat tcatcttact gattgtaggg caagaagagt ggactaactc aagacacaag 600 
gcaccttcag cgaggacagc aaagggcgtc tacagagacc agccatatgg cagatactga 660 
ttgtactgtc tgatgttgtg aaatagccaa tctccaccag tcctgtatac tgttcaaagt 720 
aatttttttc tatgaacaat ccctttttaa ataaatcaaa atgcttaaaa tctgaatgga 
tggaacttaa aactactttg ttgaaacatc aacctgggca gaaaaaaaaa aaaaaaagac 
atgtaaaatt ttgttatttc cagtctgtat atgaaaaaat aggtcatcaa aaggaaaaaa 
aataactttg attaactagt gttaaacaaa aaataggttt actaaatctc gtgccgaatt 
cgatatcaag cttatcgata ccgtcgacct cgtagggggg gcccgtaccc aatcgcctgt 1020 

<210> 201 

<211> 1881 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (70).. (70) 
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